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1. OBLIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
UHTEI'PUPOBAHHOU JUCHUIIJIMHBI «MatemaTtuka. MaTemaTuka B
npo¢ecCuOHATBHOM 1eSITeJIbHOCTID)

1.1. MecTo HHTEerpupoOBaHHOH o00pa30BaTeJbHOW JAUCHUIUIMHBI B CTPYKType
oOpa3oBartesbHOI nporpammbl CIIO:

WNurterpupoBannas oOpa3oBarenbHas auciuiuimHa «MaremaTtnka. MaremaTuka B
npohecCHOHATBLHOM JIEATEIIbHOCTH» (manee —  JUCUUIUIMHA) peanusyercs B
obmieoOpa3oBarenbHOM 1HKIIE 00pa3oBatensHo nporpammbel CI1IO mo cnenmansHocty 15.02.16
TexHoorus MalIMHOCTPOEHUS!.

1.2. leau 1 nJIaHupyeMble pe3yJabTAaThl 0CBOCHUS TN CHUIIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copnepxanue TporpaMMbl TUCHUIUIMHBI HAIPaBICHO HA JIOCTHIKCHHE DPE3YJIbTAaTOB €e
uzydyeHus B coorBercTBUM ¢ TpeboBanusmu PI'OC CIIO, a takxe ®PI'OC COO c¢ yyerom
po(hecCHOHAITLHOM HAIMTPABIICHHOCTH 00pa30BaTEIILHOMN MPOTPaMMBI.

1.2.2. [InanupyemMble pe3y/ibTaTbl OCBOCHHS AUCUMILUIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO
1 Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue qUCcUUIUIMHA UMeeT rpu popmupoBanuu u pazsutun OK u I1IK

OcBauBaemble KOMIIETEHIIUH JlucuunIinHapHble pe3yJibTaThl
OK 01 Bei6upath ciocoObl -BJIAJIETh METOJAMU J0Ka3aTebCTB, aJITOPUTMAMU PEILICHUS
peleHus 3a1a4y 3ajaq; yMeHue GopMyIMpOBaTh ONpeAeIeHUs, aKCHOMBI U
rpodeccnoHanbHOM TEOPEMBI, TPUMEHSTh UX, IPOBOJUTH JI0KA3aTEIbHbBIE

NeATEIbHOCTH IPUMEHHUTENIBHO [PACCYXKIEHUS B XOJI€ PEIICHUS 3a/1a4;

K pa3JINYHbIM KOHTEKCTaM - YMETb ONIEPUPOBATh MOHATUSAMU: CTETIEHb YHCIIA, IOTapu(pM
Y1CJIa; YMEHHUE BBIIIOJIHATH BEIYUCICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUN CO CTETIEHAMH U Jlorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN;

- YMETb OIIEPUPOBATH INOHATUAMU: PALMOHAIBHEIE,
MPPALMOHAIIBHBIE, [I0KA3aTEIbHbIE, CTEIICHHBIE,
norapu@muuecKkue, TPUrOHOMETPUUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

- YMETb ONEPUPOBATh MOHATUAMU: (YHKIIHS, HETIPpEPbIBHAS
(byHKLUS, TPOU3BOHAS, IEPBOOOpA3HAas, ONpeIeTICHHBIH
MHTErPaJl; YMETb HAXOAUTh IIPOU3BOAHBIC HIIEMEHTAPHBIX
(byHKLNH, UCTIONB3Ys CIPABOYHBIE MaTepHAalIbl; UCCIEI0BATh B
MPOCTEUIINX CIy4asxX PYHKIUU HA MOHOTOHHOCTb, HAXO/IUTh
HanOOJIbIINE U HAMMEHbIINE 3HaUeHUs (PYHKUIUN; CTPOUTH
rpauKu MHOTOUYJIEHOB C MCIIOJIb30BAaHUEM allapara




MaTEeMaTUYeCKOr0 aHAIN3a; IIPUMEHATDH IIPOU3BOAHYIO IIpU
pELLICHNN 3a]a4 Ha JABM)KEHUE; pelIaTh PAKTUKO-
OpUEHTUPOBAaHHBIE 3a/1a41 Ha HAaUOOJIbIINE U HAUMEHbIINE
3HAYCHMsI, HA HAXO0KJICHUE ITYyTH, CKOPOCTH U YCKOPEHHS;

- YMETh OIIEPUPOBATh MOHATHIMHU: PaLlMOHANbHAs (PYHKLH,
roka3arenabHas (QyHKIMS, CTeeHHAs (QyHKINS,
iorapugmuueckas GyHKUUs, TPUTOHOMETpUUYECKHE (DYHKIIUH,
0OpaTHbIe GYHKLUU; YMEHHE CTPOUTh I'papUKH U3yUYEeHHBIX
(byHKUINH, UCTIONB30BATh TPAPUKH MPH U3YYEHUH MTPOLECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 33/1a4 U3 JPYTrUX y4eOHBIX
[IPEAMETOB U 3a7a4 U3 peajbHOMN )KU3HU; BBIPAXKATh
(bopMyamMu 3aBUCUIMOCTH MEX]Ty BETHUYUHAMU;

- YMETh pelIaTh TEKCTOBBIE 331a4K Pa3HbIX TUIIOB (B TOM YHCIIe
Ha MIPOLIEHTHI, JOJIM U YacTH, Ha JBU)KEHUE, paboTy, CTOUMOCTh
TOBAPOB U YCIIYT, HAJIOTH, 3aJ1a4l U3 00JIaCTH YIpaBJICHUS
ITMYHBIMU M CEMEMHBIMU (PMHAHCAMU ); COCTABIIATh BBIPaKEHUS,
YPABHEHUSI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a]a4H,
MICCIIEN0BATH ITOJyYEHHOE PEIICHUE U OLICHUBATH
MPaBIOMI0I00HOCTh PE3YIIbTATOB;

- YMETh OIEPUPOBATH MOHATHAMU: CpeHEe apu(PMETHUIECKOE,
MennaHa, HauOoJiblee U HauMEHbIlee 3HAUYCHUsI, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIOBOr0 Habopa;
YMETb U3BJIE€KaTh, MHTEPIPETUPOBATh HH(OPMAIHIO,
[Ipe/CTaBICHHYIO B TabJIuIax, Ha AUarpaMmax, rpaukax,
OTPa)KAIOILYI0 CBOMCTBA pEAJIbHBIX ITPOLIECCOB U SIBJICHUM;
[PECTaBIATh HH(GOPMAIHIO C TIOMOIIBIO TAOHUI] U JHArpPaMM;
MCCIIE0BATh CTATUCTUYECKUE TAHHBIE, B TOM YHCIIE C
[pUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;
- YMETh ONIEPUPOBATH MOHATUSMHU: CIIyYaHHBINA OIBIT U
ciydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOIO COOBITHS;
[YMEHUE BBIYUCIIATh BEPOATHOCTD € UCIIOJIB30BAaHUEM
rpadMuecKux METOJI0B; IPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOXKEHUS BEpOSATHOCTEH, KOMOMHATOPHbIE (DaKThI U
(bopMyJIbI IPU PELIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
[peasIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIY4aiiHBIMU
BEJIMYMHAMU; YMEHUE IPUBOANTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKCEN B MIPUPOAHBIX U OOLIECTBEHHBIX
SIBIICHUSIX;

- YMETb OIIEPUPOBATH MTOHATUAMMU: TOUYKA, IIPsAMAas, IIJIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBINA YIOJl, CKPEILUBAIOLIUECS IIPSMBIE,
[1apaJUIEIbHOCTD U NEPIIEHUKYIIIPHOCTD MIPSIMBIX U
[JIOCKOCTEM, IO MEXAY IPSAMBIMH, YTOJI MEXKIY NPSAMOU 1
[JIOCKOCTBIO, YTOJI MEKY INTIOCKOCTSIMHU, PACCTOSHUE OT TOUYKH
10 TNIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMHU, PACCTOSHHE
MEXy IIIOCKOCTSIMU; YMEHHUE UCITOJIb30BATh ITPH PEIIEHUN




3ajay U3y4eHHbIe (DAKThI U TEOPEMBI TUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOI'OTPAHHUK, CEUEHUE
MHOTOTpaHHHKa, KyO, mapajuienenunes, npu3Ma, MupamMmuia,
(burypa v NoBepXHOCTb BPALIEHHUS, LIMIIMHJIP, KOHYC, 11ap,
cdepa, cedeHus GUrypbl BpallleHHsl, IIOCKOCTh, KacatoLasicsl
cdepsl, IINHAPA, KOHYCa, IUI0IIa/lb TOBEPXHOCTH TUPAMUIbI,
[IpHU3MBbI, KOHYCa, LMIMHPA, I01aabs cepsl, 00beM Kyoa,
[IPSIMOYTOJIBHOTO ITapajuIeIICIIUAIIe1a, TUPaMUIbL, IPU3MBI,
[IJIMH/pA, KOHYyCa, [1apa; yMEHHE H300paxaTh
MHOTOTpaHHUKY M IIOBEPXHOCTH BPAIIEHUS, UX CEYEHUS OT
[PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEIICTB; YMEHHE PACIIO3HABATE CUMMETPHIO B IIPOCTPAHCTBE;
YMEHME PaclO3HaBaTh IPaBUJIBHBIE MHOIOIPAHHUKY;

- YMETb OIIEPUPOBATh MOHATUAMU: IBH)KEHUE B IIPOCTPAHCTBE,
0100HbIE (PUTYPBI B IPOCTPAHCTBE; UCIIOJIB30BaTh OTHOILICHHE
ruionaiel NoBepxXHocTel 1 00beMOB OJOOHBIX QUTYD ITPU
[pELICHUN 3a/1a4;

- YMETb BBIYUCIIATH TEOMETPUUYECKHE BEIUUNHBI (JIMHA, YO,
[U1011adb, 00BEM, TUIONIA/lb IOBEPXHOCTH ), UCTIONbB3YS
M3ydeHHbIE POPMYJIBI U METO/BI;

- YMETb OIIEPUPOBATh MOHATUAMU: IPAMOYIOJIbHAs CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE MPOM3BEIECHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
[TOMOIIbIO U3YUYEHHBIX (POPMYJI KOOPJUHATHI CEPEUHBI
OTPE3Ka, PACCTOSTHUE MEXKY ABYMS TOUKAMM;

- YMETb BBIOMPATh MOAXOAAIINMN U3ydEeHHBIH METO IS
pelIeHus 3a/1a41, paclio3HaBaTh MaTeMaTHuecKue (hakThl U
MaTeMaTHYeCKUe MOJEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI
MaTeMaTUYeCKUX OTKPBITUA POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HAYKH.

- YMETh OIIEPUPOBATH IMOHATHUAMMU: ONIPEIECICHUE, AaKCUOMA,
TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYJIMPOBKHU; yMEHUE (HOPMYIINPOBATh
00OpaTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKI€HUE, IPUBOAUTH
[IPUMEPBI U KOHTPIIPUMEPBI, HCIIOJIB30BATH METO.L
MaTeMaTUYECKON MHAYKLUU; IPOBOANTD JOKAa3aTEIbHbIE
[pacCcyX/I€HHs IIPH PELICHNH 3a]a4, OLIEHUBATh JOTMUECKYIO
[IPABHJIBHOCTb PaCCyXACHM;

- YMETh ONIEPUPOBATH MMOHATHUAMH: MHOKECTBO, ITOJIMHOXKECTBO,
OIEepalyy HaJl MHOXKECTBAMU; YMEHHUE UCITOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aIllapaT JJIs1 ONUCAHUS pealbHbIX
[TPOLIECCOB U SBJICHUI MPU PEIICHUH 337a4, B TOM YHUCIIE U3




NMPyrux y4eOHBIX MPEAMETOB;

- YMETh OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad,
epeBo, UKL, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh U
OTMKCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU; MCIIOB30BATh
rpadbl IpU peLIeHNH 3a/1a4;

- YMETh CBOOOIHO OIIEPUPOBATh MOHATUAMU: COYETAHHE,
[IEPECTaHOBKA, YUCIIO COUETAHUH, YUCIIO NIEPECTaHOBOK; OMHOM
HproTOHA; yMEHHE NPUMEHATh KOMOMHATOPHbIE (DAKThI U
paccyXIeHUs IS peLIeHus 3a1a4;

-yMETb OIIEPHPOBATH MOHATUAMHE: HATYPaJIbHOE YUCIIO, [IEJI0e
YKCII0, OCTATOK IO MOAYJIIO0, PALlMOHAIIBHOE YHCIIO,
MppaMOHAIFHOE YMCII0, MHOYKECTBA HATYPAIbHBIX, IIEIIBIX,
PALlMOHATIBHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE
MICTI0JIb30BaTh MPU3HAKY JIEIMMOCTH, HAMMEHbIINH 00IIHi
nenuTeNb 1 HauMeHblee olliee KpaTHoe, alroput™M EBkinia
[IpY PELICHUH 33/1a4; 3HAKOMCTBO C pa3IMYHbIMU
[O3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHSATHIMHU: CTETIEHB C HEJIBIM
MokaszareseM, KOpeHb HaTypajlbHON CTEIIEHH, CTETICHB C
PAMOHATILHBIM ITOKA3aTeNIeM, CTETICHb C JICHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, Jorapugm yucia, CUHyc,
KOCHHYC U TAH['€HC IPOU3BOJIBLHOIO YHCIIA;

- YMETh OIIEPUPOBATh MOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA
YPaBHEHMI U HEPABEHCTB, pAaBHOCHWJIBHOCTh YPaBHEHUH,
HEPaBEHCTB U CHCTEM, PallMOHAIIbHBIE, HPPAIlHOHATIbHBIE,
MoKa3aTeJbHbIEC, CTETIEHHBIE, TOTapu(pMHUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHS, HEPABEHCTBA U CUCTEMBI;
YMEHHUE pelIaTh YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C
MOMOILBIO PA3IUYHBIX PUEMOB; PEIIaTh YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSATh
YpPaBHEHMsI, HEPAaBEHCTBA, X CHCTEMBI JJIsl pEIIeHUS
MaTeMaTHYECKUX 33]a4 1 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HayKu
1 peajbHOM KU3HU;

-yMeTh CBOOOJIHO ONIEPUPOBATh MOHATUAMU: TpaduK QyHKIUH,
oOpaTtHas QpyHKIIUS, KOMIO3ULIMS PYHKITUHN, TUHEHHAS
(byHKIMS, KBaApaTU4Has QyHKIUS, CTeTIeHHas QyHKLIUS C
[IeJIBIM [TOKa3aTeeM, TPUrOHOMEeTprudeckrue (yHKIINY,
0OpaTHbIE TPUTOHOMETPUYECKUE QYHKIIMH, TOKa3aTeIbHast U
iorapudmuueckas QyHKIUU; YMEHUE CTPOUTH TpaduKu
(byHKLNH, BBIIOIHATH TpeoOpa3oBaHus rpadukoB GyHKIUH;
YMEHHE HCI0JIb30BaTh IpadUKu QYHKIMN U U3YUESHUS
MPOIIECCOB M 3aBUCUMOCTEH MTPH PEIICHUH 33134 U3 IPYTUX
yaeOHBIX TIPEMETOB U U3 PEATBHOM KU3HH, BRIPAXKATh
(bopMyTaMu 3aBUCUIMOCTH MEXK]Ty BETHUYNHAMU;




YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSMHU: YETHOCTD
(byHKINY, TEPHOAUYHOCTD (PYHKIIUH, OTPAHUYEHHOCTh
(yHKLINY, MOHOTOHHOCTh (YHKIIUH, SKCTPEMYM (DYHKIIHH,
HarOoJIbIIIee M HAUMEHbIIee 3HaYeHUs (PYHKIIUU Ha
[IPOMEKYTKE; YMEHHUE IPOBOAUTH HCCIel0BaHUE (YHKLINY;
YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduku QyHKIUMH A1
peLLICHNs] ypaBHEHUH, HEPAaBEHCTB U 3a/1a4 ¢ lapaMeTpaMu;
300pakaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOXECTBA
[PELIEHUI YpPAaBHEHU, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMHU:
[10CJIeI0BATEIbHOCTD, apu(METHYECKAst TPOrPECCHS,
reoMeTpUYecKasi Iporpeccusi, 0ECKOHEYHO YObIBAIOIIAst
reoMeTpHuuecKas IPOrpeccHsi; yMEHUe 3a/1aBaTh
[10CJIEI0BATENBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
hopmyu;

- YMETh OIIEPUPOBATH MOHATUAMU: HENPEPHIBHOCTD (DYHKIIUH,
ACHMIITOTHI rpaduka GyHKINH, IEpBasi U BTOPasi IPOU3BOIHAS
(yHKINHY, TEOMETPUIECKUN 1 (PU3HMUECKHII CMBICIT
[IPOM3BOIHOM, TIEPBOOOpa3Has, OTPEICICHHBIN HHTETPaT,
YMEHHE HaXOJUTh aCUMIITOTHI rpaduka QyHKIIUN; yMEHHUE
BBIUUCIIATH IPOU3BO/IHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO U
KOMITO3ULIUM (PYHKIMH, HAXOUTh YpaBHEHHE KacaTeJIbHON K
rpaduky GyHKIUY;

YMEHHUE MCII0JIb30BaTh IPOU3BOIHYIO JUI UCCIIETOBAHMS
(byHKUUH, U1 HAX0XKJICHHUS HAWTy4Ilero peleHus B
MIPUKJIAJHBIX, B TOM YHCJIE€ COIUATBHO-9KOHOMUYECKUX U
(bU3NIeCKUX 3a/1a4ax, Uil ONPEIEICHUS] CKOPOCTH U
YCKOPEHUST; HaXOJIUTh IJIOMIATH U 00BEMBI (PUTYP ¢ TTOMOIIIBIO
MHTETpaa; MPUBOAUTH PUMEPHI MATEMAaTHIECKOTO
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU (depeHInanbHbIX YpaBHEHUH;
- YMETh OIIEPUPOBATh MOHATUAMU: KOMIIJIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YK CIIa, MOJIYJIb M apTyMEHT
KOMIIJIEKCHOT'O YHCIIa, (popMa 3aruch KOMIUIEKCHBIX YUCell
(reomeTpuyecKasi, TPUrOHOMETpHUYECKas U anredpandeckas);
YMETh TIPOU3BOIUTH apu(MeTHIECKUE IEHCTBHS C
KOMIJIEKCHBIMHU YHCJIaMU; TIPUBOTUTH TPHMEPHI
MCTIOJTH30BaHUST KOMITIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: CPEAHEE
apudMeTHuecKoe, MeuaHa, HauOoJbIllee U HaUMEHbIIIee
3HAYEHUs1, pa3Max, AUCIEPCHsl, CTAHJAPTHOE OTKIOHEHHE IS
ONHCAHMS YUCIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
CTaTUCTHYECKUE TAaHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpad)MIecKUX METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpaduIecKu
MICCIIIOBAaTh COBMECTHBIC HAOIOIEHHSI C TIOMOIIBIO IarpamMm
[PacCEMBAHMS U JINHEWHON PETPECCUU;




- YMETh HAXOJUTh BEPOSATHOCTH COOBITUH C NCIIOJIH30BAHUEM
rpadu4ecKuX METOJIOB; IPUMEHSATH JUIS PEIICHUS 3aa4
(bOpMYIIBI CIIOKEHHUS U YMHOXKEHHSI BEPOSATHOCTEH, (opMyITy
MOJTHOM BeposTHOCTH, popmyny bepHymn, komMOMHATOPHBIE
(bakThl 1 GOPMYJIBL; OLIEHUBATh BEPOSITHOCTU PEAJIbHBIX
COOBITUI; yMEHHE OIIEPUPOBATh MOHATUAMU: CilydailHas
BEJIMYMHA, PACIIPEIEICHUE BEPOSITHOCTEN, MaTEMaTHIECKOE
O’KHJaHUE, JUCIIEPCUS U CTaHJAPTHOE OTKJIOHEHUE CIIy4aliHOU
BEIIMYMHBI, (PYHKIIMH pacripeieieHus U IUIOTHOCTH
[PaBHOMEPHOT0, I10KA3aTEIbHOI0 U HOPMAJIBHOTO
pacrpeiesieHui; yMEHNE UCII0Ib30BaTh CBOMCTBA N3YYEHHBIX
pacrpelielleHul Ul peleHys 3a1a4; 3HAKOMCTBO C
MOHATUSMU: 3aKOH OOJIBIIMX YUCEIl, METO/Ibl BBIOOPOUYHBIX
MCCIICIOBAHNM; YMEHUE IPUBOAUTD IPUMEPHI IIPOSBIICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- yMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMHU: TOUKA, IPSIMas,
[UIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, IJIOCKUHN YIol,
IIBYI'PaHHBIN yrOJI, TPEXTPaHHBIA YT OJ1, IEpeceKarouecs,
[apauleJIbHbIE U CKPEIMBAIOIINECS IPSIMbIE, TAPAIIEIbHOCTh
1 TIEPIIEHANKYJIIPHOCTD IPSAMBIX U IVIOCKOCTEM, YroJl MEXIy
[IPSIMBIMU, YTOJI MEKIY IIPSIMOU U IUIOCKOCTBIO, YTOJI MEXKAY
[JIOCKOCTSIMHU; YMEHUE UCIOJIb30BaTh IIPU PELICHUH 3a/1a4
M3ydeHHbIE (PAKTBI U TEOPEMBI IIJTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE
OIEpUPOBATH MOHATUSIMU: MHOTOTPAaHHUK, CEUEHUE
MHOTOTpaHHHKA, IPAaBUIbHBI MHOTOTPaHHUK, IPU3Ma,
nupamuia, Urypa u MOBEpXHOCTh BpallleHuUs, IIHIUHD,
KOHYC, 11ap, cepa, pa3BepTKa OBEPXHOCTH, CEUEHHsI KOHYCa
M LWINHAPA, TapajlIeIbHbIE OCU WIM OCHOBAHHUIO, CEYEHUE
[1apa, IIOCKOCTh, Kacaromiasics chepbl, HUINHAPA, KOHYCA;
YMEHUE CTPOUTh CEYeHNE MHOTOTpaHHUKA, U300paxarthb
MHOTOI'PaHHUKH, (PUTYPBI U TOBEPXHOCTH BpAILCHUS, UX
CEUEHHs, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA T€OMETPUYECKUX (pUryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATH ONPEACIECHUS N3y4aeMBbIX
(buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATh UM OMPOBEPIaTh UX;
YMEHHUE MPOBOANTH KIacCU(PUKAILIUIO GUTYD 110 pa3IHuHbIM
[PHU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE TOTIOJTHUTEIIbHBIE
[IOCTPOCHUSI;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUSAMU: TUIOIIATb
burypsl, 00beM GUrypsl, BEIMUKUHA yTIIa, PACCTOSTHUE OT TOYKU
10 MJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMU, PACCTOSTHUE
MEX 1y TJIOCKOCTSIMHU, TUIOIIA/b Cepbl, MIIOMIA b TOBEPXHOCTH




MUpPaMU/Ibl, TPU3MBI, KOHYCa, HWIHHIPA, 00beM Ky0a,
[PSIMOYTOJIBHOTO NTapajuleenune1a, TMpaMubl, IPU3MBI,
LMJIMH]Ipa, KOHYCa, 111apa; YMEHUE HaXOAUTh OTHOLIEHHE
00BEeMOB TOJOOHBIX (DUTYD;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMMU: JIBHKEHHE,
apajiesIbHblA IepPeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, peodpazoBaHue 110100us, 10100HbIE
(Urypsl; yMeHUE paclo3HaBaTh paBHbIC U OJOOHBIE (PUTYPBI,
B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMEHUE
MCII0JIb30BaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXOIUTh
reOMETPUYECKUE BETUYMHBI (JITIMHA, YTOJI, TUIOIAb, 00HEM)
[IpY PELICHUH 33/1a4 U3 JPYTrUX YU4eOHBIX IPEAMETOB U U3
[peaJbHON KU3HU,

- YMETh CBOOOJHO OIIEPUPOBAThH MOHATUAMU: IPSAMOYTOJIbHAS
cucTeMa KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YHUCJIO,
[pa3oXKeHue BEKTopa Mo 0a3ucy, CKaIsipHOE MPOU3BEICHUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHUE
MCII0JIb30BaTh BEKTOPHBII U KOOPIUHATHBINA METOA JUIs
PELICHHSI TEOMETPUYECKUX 3a/1a4 U 33/1a4 JPYTUX YU4eOHBIX
[IPEIMETOB; ONIEPUPOBATH MOHIATUAMU: MaTpula 2x2 u 3x3,
OIIpe/IeIUTENb MaTPHULIbl, FEOMETPUUECKUIN CMbICI
OIIpeIeIUTeNs;

- YMETh MOJIEJIUPOBATh PeabHbIC CUTYAI[MH HA SI3bIKE
MaTeMaTHKH; COCTABIAThH BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh
[IOCTPOECHHBIE MOJIENIN C MCIIOIb30BaHUEM alllapara ainreopsl,
MHTEPIPETUPOBATH MMOTYUEHHBIN pe3yNbTaT; CTPOUTh
MaTeMaTHUYECKHUE MOJIEIH C TOMOUIbIO0 T€OMETPUUYECKUX
[OHSTUH U BEIMYUH, PEIIATh CBA3aHHBIE C HUMU ITPAKTUYECKHE
3a]1a4M; COCTABIIATH BEPOSTHOCTHYIO MOJIENb U
MHTEPIIPETUPOBATH MOJTYYEHHBIN PE3yNbTaT; PEIIaTh
[TPUKJIaIHBIE 33/1a4M CPEACTBAMU MAaTEMaTHYECKOIO aHAJIN3a, B
TOM YHCJIE COLIMAIBHO-3KOHOMHYECKOT0 ¥ (PU3NYECKOTO
XapakTepa;

- YMEHHE BBIOMPATh NOIXOSAIINA METOJT AJIsl PELLICHUS 3a7auu;
[MOHMMAaHNUE 3HAYUMOCTH MaTEMATUKH B U3yYEHUU NPUPOTHBIX
1 OOILIECTBEHHBIX MPOLIECCOB U SBJICHHI; yMEHUE paclio3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE
[IPUBOJIUTH IPUMEPBI MATEMATUUYECKUX OTKPBITUN POCCUICKON
1 MUPOBOM MaTeMaTU4E€CKOM HAyKU

OK 02 Hcnonp3oBaTh
COBPEMEHHBIE CPE/ICTBA TIONCKA,
QHAN3a ¥ HHTEPIPETaIlN
MH(bOpMaLNH, U

- YMEThb ONEpUpOBAaTh MOHATUSMU: palOHaJbHas (YHKIUS,
[MOKa3aTenbHas byHKIHS, CTENEHHas byHKIHS,
iorapudmuueckas QyHKIHsS, TPUTOHOMETpUYEeCcKHe (QYHKINH,
oOpaTHble (YHKLUUHU; YMEHHE CTPOUTh TIpadUKU H3y4EHHBIX
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MH(GOPMAIIMOHHBIE TEXHOJIOTUU
J1JIs1 BBITIOJIHEHHU A 3a1a4
rpodeccnoHaTbHOM

eI TeIIbHOCTH

(yHKUINH, HCIOIB30BATh IPA(UKU TPU U3YYEHUH MPOLIECCOB U
3aBUCUMOCTEH, MpH peIIeHUH 3aJad M3 JAPYrHX y4eOHBIX
MpEeIMETOB M 3a7ad M3 peallbHOW JKM3HM; BBIpAXKaTh
(bopMyaMu 3aBUCUIMOCTH MEX]ly BETHUYUHAMU;

- YMETb ONEPUPOBAThH MOHATUIAMU: TOXKJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHME,  HEpPaBEHCTBO,  CHUCTEMA
YPAaBHEHMH M HEpPaBEHCTB, pPaBHOCWIBHOCTb YpPaBHEHMH,
HEpAaBEHCTB U CHUCTEM, palMOHAJIbHbIE, HPpPALUOHANIbHBIE,
MoKa3aTeJbHbIE, CTETICHHbIE, JorapupMHUECKue,
TPUTOHOMETPUUYECKHE YPaBHEHUS, HEPABEHCTBA U CHCTEMBI;
YMETh peIlaTh YpPaBHEHHs, HEPABEHCTBA U CHUCTEMBI C
[OMOILBIO  Pa3iIMYHBIX [PHUEMOB; pelIaTb ypaBHEHUS,
HEpaBEHCTBA M CHUCTEMbl C IapaMeTpoOM; IPUMEHATh
YPAaBHEHMsI, HEpaBEHCTBA, WX CHUCTEMbl Uil  pELICHMs
MaTeMaTHYeCKUX 3a]1ad U 33a4 U3 pa3IMyHbIX o0jacTell HayKu
1 peaJIbHOM KU3HH;

- yMEeThb CBOOOJHO ONEpPUPOBATh TMOHATHIMHU: JIBUKCHUE,
MapajuieIbHBIA  [IEPEHOC, CHUMMETPHS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, IIpe0Opa3oBaHue No00us, MOA00HbIE
(UrypeI; yMETh pacro3HaBaTh PaBHBIC U MMOO00HBIE (PUTYPHI, B
TOM 4YHCI€ B IPUPOJE, HCKYCCTBE, AapXUTEKType; YMETh
MCTIOJIb30BaTh ~ TEOMETPUUYECKHE  OTHOIIEHUS,  HAXOAMTh
reOMETPUUYECKUE BEIMYUHBI (UIMHA, Yroj, IUIOIadb, 00bEM)
[pU pelleHUM 33a4a4d U3 JPYyruxX y4eOHBIX MpPEeAMETOB U W3
[peaTbHON KU3HU

OK 03 [1nanupoBats u
peaIn30BbIBATH COOCTBEHHOE
rpodeccuoHanbHOE U
ITMYHOCTHOE pa3BUTHE,
MpeIIPUHIMATEIbCKYIO
NesTeNbHOCTD B
npodeccuoHanbHOM chepe,
MCTIOJIH30BATh 3HAHUS 110
(bMHaHCOBOM I'PaMOTHOCTH B
PA3INYHBIX )KU3HEHHBIX
CUTYyalusx

-  YMETb  OIEpUpOBaATh  IIOHATUAMH:  palUOHAJLHEIE,
HMPpPpaHOHAIbHEIC, IIOKAa3aTCJIbHBIC, CTCIICHHBIC,
norapuMuyueckre, TPUTOHOMETPUYECKHE  YpaBHEHUS W
HEpaBEHCTBA, X CUCTEMBI;

- YMEeThb ONEepUpOBaTh MOHATUSMH: MHOTOTPAaHHHK, CEYEHHUE
MHOTOIpaHHMKa, KyO, Mapajuleienumnesa, npu3Ma, MUpaMuiaa,
durypa M TMOBEPXHOCTh BpAIlEHUS, LMIMHIpP, KOHYC, LIap,
cthepa, ceueHus: GUTypbl BpalieHHs, TUIOCKOCTh, Kacarolascs
cdepsl, HMINHIPA, KOHYCA, IJI0La/lb TOBEPXHOCTH MUPaMU/IbI,
[pU3MBbl, KOHYyca, IWIMHJIpaA, Iuioumanb cheprl, o0beM KyOa,
[IPSIMOYTOJIBHOTO  Mapajljiesienuneaa, NHUpaMuabl, HTPU3MBL,
[UIMH/Ipa, KOHYca, Iapa; yMEHHe n300paxkaThb
MHOTOIPAaHHUKM ¥ TIOBEPXHOCTH BpAILCHMS, UX CEUEHHs OT
PYKH, C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMETb paclio3HaBaTb CHMMETPHIO B IPOCTPAHCTBE;
YMETb pacCliO3HaBaThb MPaBUJIbHBIC MHOT'OI'PAaHHUKH,

- YMETb OIEpUPOBATh MOHATUAMU: IPAMOYTOJbHAsA CHUCTEMA
KOOpAWHAT, KOOPpAWHATBI TOYKHU, BEKTOP, KOOPAWHATHEI BEKTOPA,
CKaJsIpHOE MPOU3BEIEHUE, Yroll MEeXAY BEKTOpamH, CyMMa

BCKTOPOB, IPOU3BCACHHUC BCKTOpPa HA 4YHUCJIO, HAXOAUTH C
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MOMOILBI0  M3YYEHHBIX (OPMYNIT KOOPJMHATHI ~ CEPEIHHbI
OTpE3Ka, PACCTOSHUE MEXKY ABYMs TOUKAMHU

OK 04 3ddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh
B KOJUIGKTHBE M KOMaH/IC

- yMeThb ONIEpUpOBaTb MOHATUSAMH: CIy4allHBI ONBIT U
CilydyaiiHO€ COOBITHE, BEPOSTHOCTh CIIY4aifHOTO COOBITHS;
YMETh  BBIYUCISATH  BEPOATHOCTH C  HCIOJIB30BaHHEM
rpadMuecKux METO/OB; MPHUMEHSATh (OPMYJBI CIOXKEHUS U
YMHOXKEHUSI ~ BEpPOSATHOCTEH, KOMOMHATOpHBIE (aKThl U
dopMynbl TIpU pelIeHUM 3a/a4; OLEHMBATh BEPOATHOCTH
pealbHBIX ~ COOBITMH;  3HAKOMCTBO €O  CIy4YalHBIMU
BEIMYMHAMHU; YMEHHE MPUBOAUTH MPUMEPHl POSBIECHUS
3aKOHa OOJBIIMX YHUCET B NPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHHSX

- yMeTh CBOOOJTHO OTNIEPUPOBATH MOHATUSMH: CTETICHb C LIEJBIM|
MokaszarejeM, KOpeHb HaTypalbHOW CTENEHH, CTENEeHb C
PallMOHATIBHBIM ITOKAa3aTeleM, CTENeHb C JCHCTBUTEIHLHBIM
(BeLIecTBEHHBIM) IIOKa3aTesneM, JiorapudM 4uciaa, CHHYC,
KOCHHYC U TAH['€HC IPOM3BOJILHOIO YHCIIA;

- yMeTb CBOOO/IHO ONIEpUPOBATh MOHATUAMU: IpapuK QYHKIINH,
oOpatHast  GyHKIUS, KOMOO3UIMS (YHKIUH, JHUHEWHas
(byHKIMSA, KBagpaTuyHas (QYHKIMS, CTelneHHas (QYHKOUS C
[eNBIM ~ TI0Ka3aTeieM, TPUTOHOMETpPHUYECKHe  (YHKIIHH,
0OpaTHBIE TPUTOHOMETpUYECKHE (YHKIUH, IMOKa3aTeiIbHas M
morapudmuueckas QyHKIUH; yMETb CTPOUTH Tpaduku
(yHKLNH, BBITIOIHATH TIpeoOpa3oBaHus rpadukoB GyHKIUH;

- YMETb HCIIONIb30BaTh Trpaduku QyHKIUN A0 U3ydeHHS
MPOIIECCOB M 3aBUCUMOCTEH NpU pelleHUM 3a7ad U3 JIPYrux
Y4E€OHBIX MpPEeIMETOB U M3 pEaNbHOM JKHU3HU; BBIpAXaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- CBOOOJHO ONEpUPOBATh MOHSATHSIMH: YETHOCTh (YHKIIHH,
MEPUOUIHOCTh  (DYHKIMHM,  OTPAaHWYEHHOCTh  (YHKIIWH,
MOHOTOHHOCTh (DYHKIIUH, IKCTPEMYM (YHKIIMHU, HauOobIlee 1
HalMEHbIIIEe 3HAUYeHUS (YHKIMH Ha MPOMEKYTKE;, YMETh
[IPOBOJIUTH HUCCIIEOBaHNE (DYHKIINH;

- YMEeTh HUCHOJb30BaTh CBOICTBa M Tpapuku (YHKUHUN JUIS

[PCIICHUSA ypaBHCHI/Iﬁ, HCPAaBCHCTB U 3aJla4 C IIapaMCTpaMu;

12



I/I306p aAXKaTb Ha KOOpHHHaTHOﬁ IIJIOCKOCTH MHOXECTBA

[PELIEHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1iiecTBisiTh YCTHYIO U
MUCHMEHHYIO KOMMYHUKAITUIO
Ha TOCYIapCTBEHHOM SI3bIKE
Pocculickoit denepanuu ¢
Y4ETOM OCOOCHHOCTEN
COLMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTa

- YMETh OIIEpUPOBATh MOHATUSMH: CpeqHee apu(pMETHUYECKOE,
MenrMaHa, HauOonblliee M HaWMEHbIEe 3HAUCHHs, pa3Mmax,
mUcTiepcHs, CTaHJApTHOE OTKJIIOHEHHWE YHCIOBOrO Habopa;
nH(pOpMaIHIO,
[PE/ICTABICHHYI0 B TaONmWIlaX, Ha JaWarpaMMax, rpadukax,

YMEHUE  M3BJIEKAaTb, HWHTEPHPETUPOBATH
OTpakarolllyl0 CBOMCTBa pEAJIbHBIX MPOLECCOB M SBJICHUM;
[PEACTABISITE HHPOPMAIIMIO C TIOMOIIBIO TAOJIMII U JUATPAMM;
HCCIICIOBAaTh CTAaTHCTHYECKHE JaHHEIC,

[IPUMCHCHHCM l"pa(bI/ILIeCKI/IX METOJ0B

B TOM 4HCIE C
U DIIEKTPOHHBIX
CPEICTB;

- YMETb OIIEpUPOBATh IOHATHUAMM: TOUYKA, IpsMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPELIUBAIOIIMECS IIPSIMBIE,
[IapaJUICJIbHOCTh U IEPHEHIUKYISPHOCTh  IPSIMBIX WU
[JIOCKOCTEM, Yroia MeXAy HpPSIMBIMH, YIOJI MEXIy NpAMOH U
[IJIOCKOCTBIO, YTOJI MEKIY IIJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH
10 IUIOCKOCTH, PACCTOSHUE MEXAY IPSMBIMU, PacCTOSHUE
MEXY IIJIOCKOCTSIMU;

- YMETh HCIIOJIB30BaTh MPU PEIICHUH 3a/1a4 U3y4eHHBIE (DaKThI
1 TEOPEMBI

INIAHUMCETPpHUH, YMCHUC OLCHUBATH Pa3sMCpPhl

00BEKTOB OKPYKAIOIIEr0 MUPa

OK 06 IIposBisTh rpaxaaHCKo-
MaTPUOTHUYECKYIO MO3UIIHUIO,
NTEMOHCTPUPOBATH OCO3HAHHOE
[MOBEJICHHUE HA OCHOBE
TpaIUIIMOHHBIX
00IIeUETIOBEYECKUX IIEHHOCTEH,
B TOM YHCJIEC C YUETOM
rapMOHU3AIUN
MEKHAIIMOHATBHBIX U
MEXPETUTUO3HBIX OTHOIICHUIH,
MPUMEHSITH CTaHIAPTHI
QHTHUKOPPYIIIHOHHOTO
[MOBECHUS

- YMETb OIIEPUPOBATH MOHATUAMU: IPAMOYIOJIbHAs CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE MPOM3BEIEHUE, YTOJI MEXIY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
[TOMOILBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEUHbI
OTPE3Ka, PACCTOSTHUE MEXKY ABYMS TOUKAMM;

-yMeTh BBIOMPATh MOAXOIALINI U3yUYEeHHBIH METO IS
pelIeHus 3a1a4u1, paclio3HaBaTh MaTeMaTHuecKue (hakThl U
MaTeMaTUYeCKHUEe MOJIENH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE; YMEHUE IIPUBOJUTD IIPUMEPBI
MaTEeMaTHYECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HAyKU.

YMEThL OIICPUPOBATH TIOHATUAMU: CHy‘i&ﬁHHﬁ OIIBIT H

ciy4yaiiHoe CcoOObITHE,

YMETh
rpauuecKux MeETOJIOB; MPUMEHSATh (OPMYNBI CIOXKEHUS U

BEPOSITHOCTh  CITY4allHOTO  COOBITHS;

BBIYUCIIATH BCPOATHOCTDH C HCITIOJIB30BaHUECM|

YMHOXEHUSI  BEpOSITHOCTEH, KOMOMHATOpHBIE (aKTbl U
dopMyNIbl TpU pelIeHUM 3a/la4; OLEHMBATh BEPOSTHOCTH
pealbHBIX ~ COOBITMH;  3HAKOMCTBO €O  CIy4YalHBIMU
BEIMYMHAMHU; YMEHHME MPUBOAUTH NPHUMEPBI IPOSBICHUSA
3aKOHa OOJBIIMX YHCEN B NPUPOAHBIX M OOIIECTBEHHBIX

MIBJICHUAX
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OK 07 CogeiicTBoBaTh
COXPaHEHHIO OKPY>KaIOIIeH
Cpenbl, pecypcocOepekeHHUIO,
[PUMEHSTH 3HAHUS 00
M3MEHCHHUH KJIMMATa, TPHHIIUIIBI
OEpEKITMBOTO MPOU3BO/ICTBA,

b PeKTUBHO NEHCTBOBATH B
IpE3BBIYANHBIX CUTYAIHSIX

- YMEThb OINEpPHpPOBATH MOHATHUAMH: (DYHKIHUS, HEHpepbIBHAs
b yHKIHS,
MHTETpal,; YMETh HAaXOOUTh MPOU3BOJHBIC SJIEMEHTAPHBIX
(yHKLINH, UCTIONB3Ys CIIPABOYHBIE MaTEepHalIbl; UCCIEA0BATh B

NpOM3BOJHAS, NepBOOOpa3Has, ONpeACICHHBIN

pocTeimux ciiydasix (yHKIMH Ha MOHOTOHHOCTh, HaXOJWTh
HauOOJbIIMEe W HAaUMEHbIINE 3HAYeHUsS (YHKIUH; CTPOUTH
rpaduku anmnapara|
MaTEeMaTUYeCKOr0 aHaiu3a; MPUMEHSATh HPOU3BOIHYIO TMpHU

MHOI'O4YJICHOB C HCIIOJIb30BaHUECM

pelIeHUU  3aj]a4

OpPUCHTHUPOBAHHBIC 3aa4d Ha HauOOJIbIIINE W HAMMEHBIINE

HA  JBW)KCHHE, peliarb  IPaKTHKO-
3HAYCHUs, HA HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPEHUS;

- YMETh ONEPHUPOBATH MMOHSATUSMU: JBIKCHHUE B IIPOCTPAHCTBE,
0100HbIE (DUTYPBI B IPOCTPAHCTBE; UCIOIB30BaTh OTHOIICHHE
MJI0Ia el TTOBEPXHOCTEH M O00BEMOB MOJOOHBIX (UTYp TpPH
PEIICHUH 33]1aY;

- YMETh BBIUUCIATH T€OMETPUYECKUE BEIIMYUHBI (AJIMHA, YOI,
IIOBEPXHOCTH),

[Iomaab, OO0bEM, IIOMIAAbL

M3ydeHHBIE (POPMYIIBI U METOBI

UCIIONIB3YS

I1K 1.1 Ucromp30BaTh
KOHCTPYKTOPCKYIO U
TEXHOJOTHYECKYIO
ITOKYMEHTAITUIO TIPH pa3padoTKe
TEXHOJIOTHYECKUX MPOIECCOB
M3rOTOBJIEHUS JCTajICi MaIlliH.

- 3BHAQYCHHUEC MaTCMAaTHKHU B HpO(bGCCHOHaHBHOﬁ JACATCIBHOCTH U

npu OCHOBHO npodeccuoHanbHOM
00pa3oBaTeNbHOI MPOTrPaMMBI;

- OCHOBHBLIC MATCMATHYCCKHC MCTO/Abl PCIICHUA ITPUKIAIHBIX|

OCBOCHHUHN

3a1a4 B obnactu HpO(l)CCCI/IOHaHBHOI‘/'I ACATCIIBHOCTH,
- OCHOBHBIC IIOHATHA KW MCTOJAbI MAaTCMATHU4YCCKOI'O aHaJIu3a,

ITUCKPETHOM  MaTeMaTUKH, JIMHEHHOW anredpbl, Teopuu

[KOMIIJICKCHBIX YHUCCII, TCOprUn BepOﬂTHOCTefI 41

MaTeMaTHICCKOM CTaTUCTHUKHU,

- OCHOBBI HHTETPAJILHOT0 U U (HEepeHIIMATEHOTO UCYUCIEHUS
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2. CTPYKTYPA U COAEPXKAHUE UHTETPUPOBAHHOM JUCIIUILINHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 286
TEOpETHUECKOe 00yUueHue 226
MIPaKTUYECKHUE 3aHATHS 40
B T.4Y. /Il peaju3aluu cpeaHero odumero oopa3oBaHus 46
TEOpeTUIeCKoe 00ydeHne 46
MPAKTUYCCKHUE 3aHITUS -

KOHCYJIbTAIIHs 16
IK3aMeH 4
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

B Tom
Coaep:xxanue yueOHOro Marepuasa (OCHOBHOE U amere s

HaumeHoBaHue pa3jie/ioB npogeccuoHAIbLHO-OPUEHTUPOBAHHOE), JTA00PATOPHbIE U Oo0bem (hopue dopmMupyemblie

U TeM NpaKTHYeCKUe 3aHATHUS, IPUKJIATHOI MOAYJIb (IPH 4yacoB npaKTfmec KOMIIeTeHIIHH

HAJTUYMH) reort
MOAr0TOBK
U
1 2 3 4
OcHoOBHOE co/lep:KaHue
Paznen 1. IloBTopeHme 19
Kypca MaTeMATHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue ydeOHOro Marepuana
Hens u 3ajauM | bazoBple  3HaHMS W yMEHHUA O  MaTeMaTHKe B
MaTEeMaTUKU IpH | mpodeCCUOHANBHON U B IOBCEAHEBHOU JESITENLHOCTH.
OCBOEHHMHM CIENUATBHOCTH | KOMOMHUPOBAHHOE 3aHSATHE 1
Tema 1.2 Coneprkanue y4eOHOro MaTepuana
Uucna w  BbryMcieHus. | JlelicTBHS HaJ TOJOKUTEIBHBIMU M OTPHIIATEIHHBIMU YHCIIAMH, OK-01, OK-02,
Breipaxkenus U | OOBIKHOBEHHBIMU U JCCITUYHBIMU TPOOSMH. OK-03, OK-04,
npeoOpa3oBaHus JeiicTBus co crenensaMu, GopMyJibl COKPAIIEHHOTO YMHOKEHUS. 1 OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE OK-07,IIK 1.1
Tema 1.3. Conepxanne ydyeOHOro MaTepuala B T.4. Uil pealu3aluu
['eomeTpus Ha TIJIOCKOCTH | CPEAHETO O0IIero 00pa3oBaHus:
Bunbl mutockux Guryp u ux mionaib. 9 5

IIpakTHKO-OPUEHTUPOBAHHBIE 337a4d B KypCc€ I'€OMETpUU Ha
IUIOCKOCTH

HpaKTI/I‘-ICCKOe 3aHATUC

Tema 1.4
[IporieHTHBIE BHIYUCICHUS

CogepxaHue yaeOHOT0O MaTepuana

[IpocTele MpONEHTHI, pa3Hble CHOCOObI WX BBIYUCICHUS.
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Cro’kHbIE POLIEHTHI 1
[IpakTuueckoe 3aHsTHE
Tema 1.5 Coneprkanue ydeOHOro MaTepuraia
VYpaBHEeHMs M HEpAaBeHCTBA | JIMHelHbIe, KBaJpaTHBIC, JIPOOHO-JIMHEHHBIC YpaBHCHHS H
HEpaBEHCTBA 1
[IpakTuueckoe 3aHsiTHE
Tewma 1.6 Coneprkanue yueOHOro MaTepuana
Cuctembl ypaBHeHMil U | COoCOOBI pELICHHS CHCTEM JIMHEHHBIX ypaBHEHUH. [loHSTHS:
HEpPaBEHCTB Matpuna 2x2 u 3x3, omnpenenutens marpuibl. Meron [Maycca. 1
Cucrembl HETMHENHBIX ypaBHEHUN. CHCTEMbl HEPABEHCTB
KombOunupoBanHoe 3anstue
Tema 1.6.1 Matpurs! u Matpunbl ¥ OompeienuTenH. ODIeMEHTapHble MpeoOpa3oBaHHs 4
ONIPEACIINTENN MATPHLIBI
Tema 1.6.2 Cucrtemsl | Boruncnenue onpenenuresneii Beiciinx nopsaakos. Cocrasienue CJIAY 6
JTUHEHHBIX  anreOpamdeckux | UL PasIMYHBIX  MPOM3BOACTBCHHBIX 3amad. Pemenne CJIAY
ypaBHeHI/Iﬁ Ppa3JIn4HbIMU METOJaMU
Tema 1.7 Copneprxanue yueOHOro MaTepuala
BxoznHoii KOHTPOJIb Boruncnenus u npeoOpa3oBaHusl. YpaBHEHHS M HEPaBEHCTBA.
['eomeTpus Ha MIOCKOCTH 2
KonTponbnas pabora
Pa3nea 2 Ilpsimbie n 12
IUIOCKOCTH B
NPOCTPAHCTBE OK-01, OK-03,
Tema 2.1. Coneprkanue y4eOHOT0 MaTeprana OK-04. OK-07
OcHoOBHBIE nonsatus | [lpenmer crepeomerpun. OCHOBHBIC TOHATHS (TOYKA, MpsMas, HK’ 11 ’
CTEpPEOMETPHH. MJIOCKOCTh, MMPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUH. 2 '

Pacnionoxxenne npsMmbIx U
IIJIOCKOCTEN

[Tepecekaromuecs, napajiieabHble U CKPEIUBAIOIIUECS MPSIMBIE.
[Ipu3Hak M CBOMCTBO CKpEIIMBAIOLIMXCS NpsMbIX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.
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KoMOuHMpoBanHoe 3aHsTHE

Tema 2.2.
[TapajienbHOCTD IPSIMBIX,
NpsIMOH M TUIOCKOCTH,
IUIOCKOCTEH

Conepxanue yyeOHOro MaTepuaia

[TapannensHble npsamas ¥ miIockocTb. Onpenenenue. [Ipusnak.
CaoiictBa (¢ nokasarenbcTBoM). [lapaisenbHble MIOCKOCTH.
Onpenenenne. I[lpusznak. CBolicTBa (C  0Ka3aTeIbCTBOM).
Terpasap u ero snementsl. [lapannenenunen u ero 3JIEMEHTBHI.
CBolicTBa  IIpOTUBOIOJOXHBIX  I'paHed W JAUaroHajgei
napaenenunena. [locrpoenue ceuenunii. Pemenue 3amay.

KomOunupoBanHoe 3anstue

Tema 2.3.

[leprieH TUKYISIPHOCTD
MPSMBIX, IPSIMOKN U
IUIOCKOCTH, IIJIOCKOCTEH

Cogepxanue yueOHOT0 MaTepuana

[lepnenpukynsapuele  npsmsle.  IlapamiensHsle  npsMbIe,
NEPIECHIUKYIIIPHBIC K IIJIOCKOCTH. [Tpusnak
NEPIEHIUKYJIIPHOCTU NPSIMOM M IUIOCKOCTH. JloKa3aTesbCTBO.
[lepnennukynsip u HakinoHHad. [lepneHIUKYNSIpHbIE JIOCKOCTH.
[Ipu3Hak nepnesauKyJIIpHOCTH IIIOCKOCTEN. [JokazaTrenbeTBo.
PaccrosHus B mpocTpaHCcTBE

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 2.4. Coneprxanue yueOHOro MaTepuaa

Teopema 0 Tpex Teopema o Tpex mnepneHauKyisipax. JlokazaTenbCTBO. YTOJI

TICpHCHINKYIApax MEXK]TY IPSIMOU U TNIOCKOCTBIO. YTOJ MEXIY MIOCKOCTIMH
KombOunnpoBanHoe 3ansTHe

Tema 2.5. Copepxanue y4yeOHOro marepuajga B T.4. Uil peaau3aluu

[TapannensHsle, cpeaHero o01iero oopa3oBaHus:

NIEPIEHIUKYIIIPHBIE, Axcuombl ctepeoMeTpuu. IlepneHAUKyIApHOCTH NPSAMOM U

CKpCHIMBAOIIHECA TPAMBIC

IJIOCKOCTH, MAapPAJUICIIBHOCTD JABYX IMPAMBIX, NCPICHAUKYIIAPHBIX
IJIOCKOCTH, IICPIICHAUKYIIAPHOCTD IUIOCKOCTEM

IIpakTHueckoe 3aHsATHE

Tema 2.6.
Pemienue 3agau. [Ipsimeie u
IUIOCKOCTH B

Coneprkanne yaeOHOT0 MaTeprana

Pacnonoxenue OpsMBIX U IUNIOCKOCTEM B MMPOCTPAHCTBC.
HepHCHIlI/IKyHSIpHOCTB n napaJijieJIbHOCTb MMpsAMBIX u
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MIPOCTPAHCTBE iockocteil. CKpelmBaronecs npsmole
KontponpsHas padora
Pasznen 3. Koopaunarsl u 10
BEKTOPBI
Tema 3.1 Copepskanne yuebHOro MaTepuana OK-02, OK-03,
JlexapToBbI KOOPAMHATHI B | JleKapTOBBI KOOPAMHATHI B pocTpaHcTie. [IpocTeiimue 3anaun OK-04, OK-07,
npocrpanctee. Paccrosinue | B koopiuHaTaXx. PaccTosHME —MEXIy —JABYMS  TOUKAMH, 2 IK 1.1
MEXKIy JBYMs TOYKaMH. | KOOPAHHATHI CEPEAMHBI OTPE3Ka
Koopaunarer  cepenunbl | KoMOUHHPOBaHHOE 3aHSTHE
oTpe3Ka
Tema 3.2 Cogepxanue yueOHOro MaTrepuaa
Bekropsl B npocTtpancTse. | Bekropsl B mpoctpaHcTBe. CI0KEHHE M BBIYUTAHHE BEKTOPOB.
Yron Mexay BEKTOpaMH. | YMHOXKEHHE BEKTOpa Ha 4ucio. KomruiaHapHbIE BEKTOPEHIL.
CkansapHoe mnpousseneHre | CKalsipHOe NMPOU3BEICHHE BEKTOPOB. PazjiokeHue BeKTopa IO
BEKTOPOB TpeM HEKOMIUIaHapHbIM BekTopaMm. KoopauHatel BekTopa, 2
CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXY
BEKTOpaMHM, Yrojl MEXIY HPSIMOIl M IIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMHU. YpaBHEHUE IJIOCKOCTU. ['eoMeTpruecKuii cMbIC
ompeneauTeNs 2x2
KomM6unmnpoBanHoe 3aHsTue
Tema 3.3 Copnepxanue y4yeOHOro marepuajga B T.4. Uil peaau3aluu
[TpakTuko- cpeaHero o0mero oopa3oBaHus:
OpMEHTUPOBaHHbIE 3a1aud | KoopiuHaTHas  IUIOCKOCTb.  BblumciieHMe  pacCTOSHUN | 4
Ha KOOPJAMHATHOM | myomiaieil Ha iockocTH. KonnyecTBeHHbIE pacueTsl
IJIOCKOCTH [IpakTrueckoe 3aHsATHE
Tema 3.4 Coneprkanue y4eOHOT0 MaTeprana
Pemenne 3ama4. | /lekapToBbl KOOpPAMHATBl B  IPOCTpaHCTBE. BekTopel B
KoopanHaTsl 1 BEKTOPHI npoctpancTBe. Cl10KeHHE M BBIYMTAHHE BEKTOPOB. Y MHOKEHHE 2

BCKTOpa Ha YHCIO. KOMHHaHapHLIC BCKTOPBLI. CKaJI}IpHOC
MMPOU3BCACHUC BCKTOPOB. Paznoxenue BCKTOpa IO TpPEM
HCKOMIIJIAaHApHBIM BCKTOpPaM. HpOCTCﬁHIHC 3agauun B
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KoopauHatax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXIY
TOYKaMM, KOOPJMHATBl  CEpEeAMHbl  OTpE3Ka, CKaJspHOE
IIPOU3BEICHUE BEKTOPOB B  KOOpJAMHATAX, YIoJd MEXIy
BEKTOPAMHU, YTOJI MEXIY NPSMOM M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMU

KonTponbnas pabota

Paznen 4. OcHoBBI 23
TPUTOHOMETPHH.
Tpuronomerpnueckne
pyHxuun
Tema 4.1 Cogepxanue yueOHOro MaTepuana
Tpuronomerpuueckue Pagnannas mepa yria. IloBOpoT TOYKM BOKpPYI Hauaia
(GYHKIMM IPOM3BOJBHOIO | kKoopauHat. OmpeneneHue CUHyca, KOCHHyCa, TaHTeHCa | 1
yria, uyucna. Paguannas v | kotanreHca. 3HaKM CHHYcCa, KOCHHYCA, TaHT€HCA W KOTAHTEeHCA
rpajycHas Mepa yria [0 YETBEPTAM. 3aBUCUMOCTb MEXIYy CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTaH['€HCOM OJJHOTO U TOTO K€ yriia
KomOunmnpoBanHoe 3aHsaTHe
Tema 4.2 Coneprxanue yueOHOro MaTepuaia
OcHoBHbIE Tpuronomerpuueckue ToxzaecrBa. CHHYC, KOCUHYC, TAHT€HC
TPUTOHOMETPUUECKHE KOTaHT€HC YTJIOB O U - o.. DOpMyIIbl IPUBEICHUS 1
TOXECTBA. KomM6unmnpoBanHoe 3aHsTue
@opMyIIbl IPUBEACHUS
Tema 4.3 Coneprxanue yueOHOro MaTepuaia
Cunyc, xocunyc, TaHreHc | Cymma u pasHOCTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB.
CYMMBI M Pa3HOCTH [JBYX | CMHYC M KOCHHYC JBOMHOrO yria. @opMyJibl IOJOBUHHOIO yIia.
yTJIOB [IpeoOpa3oBanuss CyMMbl TPUTOHOMETPHUUECKUX (YHKIMHA B 1
Cunyc " KOCHHYC | IpOM3BEJCHUE U TMpOM3BEACHHS B CyMMmy. BolpaxkeHue

nBoMHOrO yria. ®opmyiibl
MIOJIOBUHHOTO yIJIa

TPUTOHOMETPUUECKUX (YHKIUI 4Yepe3 TaHTeHC IOJOBUHHOTO
apryMeHTa.
TPUTOHOMETPUYECKUX BBIPAKEHUN

[IpeobpazoBanms MPOCTEUIINX

KOM6I/IHI/IpOBaHHOC 3aHATUC

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,

OK-07,IIK 1.1
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Tema 4.4 Copneprxanue yueOHOro MaTepuaa
Qynkuuy, HX CBOMCTBA. | OOMacTh ONpEeAETCHUS M MHOXKECTBO 3HAYCHHH (DYHKIUIA.
CriocoOsr 3amanus | YéTHOCTh, HEYETHOCTH, MEPUOTUYHOCTh (GYyHKIUH. CrocoOb
byHKIUH 3agaHusl QyHKIUI

Komb6unupoBanHoe 3ansatue
Tema 4.5 Coneprkanue ydeOHOro Marepraia
TpuronomeTpudeckue O6nactb ONpeACIICHUS u MHOKECTBO 3HAYEHUI

¢byHKIMH, UX CBOMCTBAa U

TpuroHomerpuueckux  pyHkmuit. YETHOCTH, HEYETHOCTH,

rpaduKu NEPUOIMYHOCTh TpUTOHOMETpUUecKkux (ynknmii. CBoiicTBa H
rpaduku GyHKIMIA y = coS X, y =sin X, y =tg X, y = ctg X.
KomOunupoBanHoe 3aHsTHE.

Tema 4.6 Cogepxanue yueOHOro MaTepuana

[TpeobOpazoBanue Cxatue U pacTshkeHHue TpauKOB  TPUTOHOMETPUUECKUX

rpaduKoB (G yHKITHIA.

TPUTOHOMETPUUECKHUX [IpeobpazoBanue rpagUKOB TPUTOHOMETPUYECKUX (PYHKIIUH

ynxkunii [TpakTuyeckoe 3aHsTHE

Tema 4.7 Conepxanue ydyeOHOro MaTepuaja B T.4. Uil peallu3aliu

Onucanue cpeaHero o0Iiero oopa3oBaHus:

MIPOU3BO/ICTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHUYECKHX (YHKIMHA B

IPOLECCOB €  IMOMOIIBIO
rpadukoB pyHKUIMH

MpOQECCHOHANIBHBIX 3a7ja4ax

[IpakTrueckoe 3aHsTHE

Tema 4.8 Copepxanue yaeOHOTO MaTepuana

ObpatHbIe OOpatHbie TpuUroHOMeTpuueckne QyHKIuH. X cBoiicTBa u
TPUTOHOMETPUYECKHUE rpaduxu

GyHKIMH KoMOMHHPOBaHHOE 3aHATHE

Tema 4.9 Coneprkanne y4eOHOT0 MaTeprana

Tpuronomerpudeckue YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a,

YpaBHCHHA U HCPABCHCTBA

ctg X = a. PemieHre TpPUroHOMETPUUYECKUX YPABHEHUM OCHOBHBIX
THUIIOB: MPOCTEUIINE TPUTOHOMETPUYECKUE YpaBHEHMUS,
CBOJAIIMECS K KBaApaTHBIM, peEIIaeMble pa3JI0KEHUEM Ha
MHOKHUTEIH, OJTHOPOIHBIE.
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[Ipocreiimme TpPUrOHOMETPUYECKHE HEPABEHCTBA

KoMbunmnpoBanHoe 3aHsTHE.

Tema 4.10 Coneprkanue ydeOHOro Marepraia
Cucrembl CucreMbl MPOCTEUIIUX TPUTOHOMETPUYECKUX YPaBHECHUI 5
TPUTOHOMETPHUYECKHX Komb6unupoBanHoe 3ansatue
ypaBHEHUI
Tema 4.11 Cogepxanue yaeOHOTO MaTepuaa
Pemenne 3amad. ocHOBBHI | [IpeoOpa3oBaHHe TPUTOHOMETPUYECKUX BbIpaxkeHuil. Pemienue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHCHUU M HEPAaBEHCTB B TOM YHCIIE C 2
Tpuronomerpuueckue HCIIOJIb30BaHUEM CBOMCTB (DYHKIIUH.
byHKIIUN KonTponbnas pabota
Pa3znea 5. 8
KoMiuiekcHsblie yuciia
Tema 5.1 Coneprkanue y4eOHOro MaTepuana
KomriexcHele yncna [Monsarne kommuiekcHoro uucna. CONpsKEHHBIE KOMIUIEKCHBIC
qucia, MOJAYJIb M apryMeHT KOMIUIEKCHOro uucia. Dopma 4
3anucu KOMIUIEKCHOTO qucna (reomerpuueckas,
TpUTOHOMETpHUEecKas,  anredpamdeckas). Apudmernyeckue
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU
KomM6unmnpoBanHoe 3aHsTue
Tema 5.2 Coneprkanne y4eOHOro MaTepuana
[Tpumenenue BrimonHeHne pacyeToB € TMOMOIIBIO KOMIUIEKCHBIX —YHCET.
KOMIUIEKCHBIX UHCEN [Tpumeps! UCTIONIb30BaHNS KOMITJIEKCHBIX YHCENT 4
[TpakTHdeckoe 3aHsATHE
Paznen 6. IlpousBoanas 28
GyHKIHUH, ee OK-01, OK-02,
npUMeHeHHe OK-03, OK-04,
Tema 6.1 ConepskaHue yueGHOro MaTepuana OK-05, OK-06,
[onsitne  mpoW3BOAHOM. | OmpesielieHHEe YHCIOBOM MOCIEN0BATENLHOCTH U CHOCOOBI ee OK-07,IIK 1.1
@opmynabl W TpaBWiIa | 3aJaHHS. CBoiicTBa ~ YHMCIOBBIX  IOCJIE€AOBATEIBHOCTEH.
g hepeHIMPOBaHUS Omnpenenenue mpenena IMOCIEIOBAaTENLHOCTUH. Bpruucinenue 2
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npenenoB  mocinepoBaTensHocTeil.  Ilpemen  QyHkimum  Ha
O0eckoneuHoctu. llpenen ¢ynkumm B Touke. IIpupamenue
aprymenta. [lpupamenue ¢yHkuuu. 3amgay, NPUBOIAIINE K
HNOHSTUIO IPOU3BOAHON. OnpeieneHne Npou3BOIHON. AJIIrOpUT™M
OTBICKaHUS IPOU3BOJHON

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.2
IIpousBoaHsbIe CyMMBI,
pa3HOCTH  IIPOU3BEIEHUS,

Coneprkanue yueOHOro MaTepuana

Dopmynsl quddepennuponanus. [Ipasuna nuddepenuupoBaHus

KomOunupoBanHoe 3anstue

YacTHOTO

Tema 6.3 Cogepxanue yueOHOro MaTepuana

[IpousBoHbIE Omnpenenenue CIIOKHOM GbyHKIUH. [IpounzBonHas
TPUTOHOMETPHUYECKHIX TpuroHoMmerpuueckux  ¢ynkuuil. IlpomsBogHas  crioxHOM

¢byukuit.  IIpousBoanas
CIIOKHOW (hYHKIIMU

byHKUIUM

KomOunupoBanHoe 3anstue

Tema 6.4

ITonstue 0
HEMPEPBIBHOCTH (YHKITUH.
Merox nHTEpBaANIOB

Coneprxkanue y4eOHOro Marepuana

[lonsitne HenpepsiBHON ¢yHKkuU. CBONCTBA HENpPEpPBIBHON
(GyHKIHIH. Cas3p MEXIY HEIPEPBIBHOCTHIO 51
nudpepeHIpyeMoCThi0 QYHKIIUUA B TOUKE. AJITOPUTM PEIICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5 Coneprxanue yueOHOro MaTepuaia
['eomeTpuueckuit u | ['eomeTpuyueckuii CMBICT TMPOU3BOJHON (PYHKIIMU — YIIIOBOU
¢buznueckuit CMBICH | KOOQUIIMEHT KacaTelbHOH K rpapuky (GYHKIUU B TOUKE.
MIPOU3BOTHOM VYpaBHeHHe KacaTelbHOM K Trpapuky QYHKIUU. AJNTOpUTM
COCTaBJIGHUS] YpPaBHEHHUS KacaTeIbHOM K Tpapuky (QyHKIHH
y=f(x)
KomOunupoBanHoe 3aHstue
Tema 6.6 Coneprkanue y4eOHOT0 MaTeprana
PuznuecKkuit cMbIcH | @usnyeckuii  (MEXaHUYECKMH)  CMBICI  IPOU3BOJHOW  —
MIPOU3BOTHOM B | MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
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npodeccuoHATBEHBIX
3aga4ax

[IpakTueckoe 3aHsTHE

Tema 6.7
MOHOTOHHOCTh (DYHKIUH.
Touku s3KcTpeMyMa

Conepxanue yyeOHOro MaTepuaia

Bospacranue u yobiBaHuE QyHKIINMH, COOTBETCTBUE BO3PACTaHUS
u yObBaHus (QyHKIMM 3HaKy npousBogHoOM. IlonsTue
IPOM3BOJHON BBICHIEIO MOPSIZIKA, COOTBETCTBME 3HAKa BTOPOii
IPOM3BOIHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMHM Ha OTpPE3KE.
3amaun Ha MaKCUMyM W MHHUMYM. llOHSTHE aCHMIITOTHI,
CHOCOOBI UX ONpeAeNeHHs. ANTOPUTM UCCIICAOBAHUS (QYHKIUHU U
IIOCTPOEHUS €€ Tpaduka C MOMOILIBIO NMPOU3BOAHOHN. [[poOHO-
TuHeWHas QYHKIUSA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tewma 6.8
HccnenoBanmne QpyHKIUi 1
[IOCTPOEHUE I'paUKOB

Copepxanue yueOHOro MaTepuana

HccnenoBanne (yHKIMM Ha MOHOTOHHOCTh M IOCTPOCHHE
rpaguKoB.

KomOunupoBanHoe 3anstue

Tema 6.9 HaubGompmiee u

Coneprkanne y4eOHOro MaTepuana

HaAaNUMCHBIIICC 3Ha4YCHUA HaXO)KI[CHI/Ie HanOOJIBIIIETO u HAauMCHBIICTO 3HAYCHWH

pyHkimn byHKLIUH, MIOCTPOEHHE rpauKoB MHOTO4JICHOB c
UCIOJIb30BaHUEM alnapaTa MaTeMaTHYEeCKOTO aHaIu3a
KomOuHmpoBaHHoe 3aHsATHE

Tewma 6.10 Copnepxanue y4yeOHOro marepuajga B T.4. Uil peaau3aluu

Haxoxnenue cpemHero o0miero oopa3oBaHus:

ONTUMAJIBHOTO pe3yJibTaTa
C MOMOIIBIO MPOU3BOTHON
B IPAKTUYECKUX 3a/1a4ax

Haumensbiiee n HaubosbIee 3Ha4eHHe (PyHKINUN

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 6.11

Pemenue 3a7a4.
[TpousBonHas GyHKIMH, €€
MPUMEHEHUE

CogepxaHue yaeOHOTO MaTepHuala

@opmynel u mpaBuwina auddepenurpoBanus. MccrnempoBanue
¢byHKIIMI ¢ noMomplo  npou3BoAHoM. HawuOonbmiee wu
HauMeHbIlIee 3HAYeHUS PYHKIINH
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KonTtponsHas padora

Tema 6.11.1 OyHKIMM  ONHOW  HE3aBHCHMOW  MEPEMEHHOW, MX  TpaduKH. 4
Huddepenumansroe IIpupamenne ¢yakmun. [Ipemen YMcIOBOW TOCIETOBATENHFHOCTH.
HCYHUCIICHUEC IIpenen ¢ynkuuu B Touke. HempeprsiBHOCTE dyHKIMH [IpomsBoanas
(GYHKIIMM B TOYKE, €€ T'COMETPUYSCKHH U (U3UYCCKUH CMBICI.
[IpaBuma u dopmynsr muddepenunpoBanus. [IponsBogHas CIIOXKHOMI
¢ynkuuu.  JuddepenunpoBanne CloxHBIX QyHKOMA. Pemenue
HPHKJIHBIX 32184 C TOMOILBIO IPOU3BOIHOM 1 Auddepenimana
Paznea 7. 40
MHoOrorpaHHMKN M TeJia
BpalllCHUA
Tema 7.1 Coneprxkanue yaeOHOro MaTepuana
Bepumunsl, peOpa, rpanu | [lonstue MHOrorpaHHuka. Ero saeMeHTBI: BepIIHHBI, pedpa,
MHOI'OIPaHHHUKA rpadd. Jluaronanb. CeueHue. Bpinmykible U HEBBITYKIIbIE
MHOT'OIPAHHUKHU 2
KombOunnpoBanHoe 3aHsaTue
Tema 7.2 Cogepxanue yueOHOro MaTepuana
[Tpusma, ee | [lonstue mpusmel. Ee ocHOBaHusi u OOKOBBIE TpaHH. Bricora OK-01, OK-02,
COCTaBIIAIOIINE, CEYCHHE. | mpu3Msbl. lIpsamas n HakiioHHasa npusma. [IpaBriibHas npusma. Ee OK-03, OK-04,
[lpsmas W mpaBuiIbHAS | ceueHUe 2 OK-05, OK-06,
TIPH3MBI KOMOUHHMPOBAHHOE 3aHATHE OK-07
Tema 7.3 Coneprxanue yueOHOro MaTepuaia K 1.1
[Tapannenenunen, Ky0. | [Tapamnenenuner, CBOMCTBA MPSIMOYTOJIBHOTO
Ceuenue KyOa, | mapayutenenurnena, kyo. Ceuenue Kyba, nmapajuienenurnesa
napajuiesenumena KombOununpoBanHoe 3ansTHe 2
Tema 7.4 Coneprxanue yueOHOro MaTepuaa
[Mupamuna, ee | [lupamuna u ee snementsl. CeueHue nupamuibl. [IpaBunbHas
COCTaBJIAIONIME, CEYEHHUE. | mUpaMuaa. Y CeUeHHas MUpaMuia
[IpaBunpHas  nupamuja. 2

VYceuennas nupamuaa

KomMmOuHupoBaHHOE 3aHSTHE

Tema 7.5

Coneprkanne ydeOHOT0 MaTeprana
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bokoBas u nonHas | [Tmomans 60KOBOM M IMOJIHOW MOBEPXHOCTH MPHU3MBI, ITUPAMUIBI
IIOBEPXHOCTH npu3Mel, | KoMOuHMpOBaHHOE 3aHsTHE

MIUPAMMU/IbI

Tema 7.6 Cogneprkanue ydeOHOro MaTepraia

Cummerpuss B KyOe, | CUMMETpUSI  OTHOCHTEIBHO  TOYKH, THPAMOHM, IJIOCKOCTH.
napajuiejienunese, Cummerpus B KyOe, napajiesienumnesie, npusme, mupamuie
IpU3Me, MUpaMHUIe KomMbunmnpoBanHoe 3aHsTue

Tema 7.7 Conepxkanue ydyeOHOro MaTepualia B T.4. JUIA peau3alliu

IIpumepsl cumMmeTpuil B

CpeIHero o0mero oopa3oBaHuUs:

npodeccun CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsTHE

Tema 7.8 Coneprxkanue ydeOHOro Marepuana

[IpaBuibHBIE [TonsiTre nMpaBUIBLHOTO MHOTOTpaHHUKA. CBOMCTBA MPaBUIBHBIX

MHOTOTpaHHUKH, UX | MHOTOTPaHHUKOB

CBOICTBa [IpakTrdeckoe 3aHsITHE

Tema 7.9 Coneprxkanue y4eOHOro MaTepuana

Hununmap, ero | Humunanap u ero snementsl. CedeHne NUIMHApa (MapayjieabHOe

cocrasitromrie. CedeHue

OCHOBaHHIO U ocH). PazBepTka nunuuapa

UIMHIpA KomOuHMpoBaHHOE 3aHATHE
Tema 7.10 Cogepxanue y4yeOHOro marepwala B T.U. Uil peaau3aluu
Konyc, €ro | cpeaHero oo61ero oopa3oBaHus:

cocrasitronrie. CedeHue

Konyc m ero »mementol. CeueHue KoHyca (mapajjienbHOE

KOHYyca OCHOBaHUIO U TPOXOJAIIEe 4Yepe3 BEpIIMHY), KOHHYECKHE
cedeHus. Pa3BepTka koHyca
KomOunupoBanHoe 3aHstue

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

VY ceueHHsIi KOoHYC. | YceueHHblt koHyc. Ero oOpasyromas u Bbicota. CedeHue

CeueHue YCEUEHHOTO | YCEeYEeHHOI0 KOHYyca

KOHYycCa Komb6unupoBanHoe 3aHsATHE

Tema 7.12 Copneprxanue yueOHOro MaTepuaa
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[ap u cdepa, ux ceueHust

lap u cdepa. BzaumnHoe pacrnonoxenue chepbl U INIOCKOCTH.
Ceuenue mapa, cepsl

KomOunupoBanHoe 3anstue

Tema 7.13
[Tonsatue 00 oO0BeMe Teina.

Copepxanue yueOHOro MaTepuana

[Tonsitue 06 oO0beme Tema. OOBEeM Kyba M TPSIMOYTOJBHOTO

OTtHolIeHNE 00beMoB | mapayienenunena. O0beM Mpu3Mbl U IHiHHApPa. OTHOILICHHE 2
MOJIOOHBIX TeJ 00BeMOB MOJO0OHBIX TeJI. | €OMETPpUYECKUNA CMBICI OTPEACTUTES
3-ro mopsiaka
KomM6unmnpoBanHoe 3aHsTue
Tema 7.14 Copepxanue yueOHOro MaTepuana
O0bemMbl M IUIOWAMM | OGbembl nupamMuabl M KoHyca. OO0bem 1mapa. [Lmomramu 2
MTOBEPXHOCTEHN Tell OBEPXHOCTEH TN
KombOunnpoBanHoe 3aHsaTHE
Tema 7.15 Cogepxanue yueOHOro MaTepuana
KombOunanmu KomOunamum reoMmeTpuieckux Tei
MHOIOTPaHHMKOB M Tell | [IpakTHYeCKOE 3aHATHE 2
BpaIieHus
Tema 7.16 Coneprkanne y4eOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBaHrne KOMOMHAIMI MHOTOTPAHHUKOB U TEJ BpaIleHHS
KOMOHMHAIIMY HAa IPAaKTHKE | B MPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4ax
[IpakTrueckoe 3aHsTHE 2
Tema 7.17 Coneprxkanue yaeOHOTo MaTepuana
Pemenue 3a1a4. | OObeMbl W IUIOMIAJM TOBEPXHOCTH MHOTOTPAHHUKOB U Tl
MHOrorpaHHMKM M TeNa | BpaleHUsI 2
BpalleHUs KonTponsHas pabora
Pa3znen 8. 18 OK-01, OK-02,
IMepBooOpa3nasn OK-03, OK-04,
¢yHknmnu, ee OK-05, OK-06,
NpUMeHeHue OK-07,IIK 1.1
Tema 8.1 CogepxaHue yaeOHOTO MaTepuana
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[TepBooOpaznas QyHKIUH.
[IpaBuna HaXO0XKIECHUSA
I1EpBOOOPA3HBIX

3amaya O BOCCTAaHOBIICHWW 3aKOHA JBHKCHHS 1O HW3BECTHOMN
ckopoctu. [lomsitme wuHTEerpupoBaHus. (O3HAKOMJICHHE C
MOHITHEM WHTErpalia U mepBooOpaszHoil mist GyHKiuu y=f(x).
Pemienne 3amau Ha CBsi3b MEPBOOOpPA3HOM U €€ MPOU3BOIHOM,
BBIYHCIICHHE TIEPBOOOpa3HON i gdaHHOW (yHKiuu. Tabimia
bopMyn I HaAXOXKACHUS epBooOpa3HbIX. M3yueHne npaBuia
BBIYUCIICHHSI TIEPBOOOPA3HOM

KomOunupoBanHoe 3anstue

Tema 8.2

[Imomane KpUBOIMHEHHOM
Tpaneuuu. Popmyna
Herorona — JleitOauna

Conepixanue yyeOHOro MaTepuaia

3amauu, NPUBOIAIINE K TIOHITHIO ONPEACIIEHHOTO UHTETpalia — O
BBIYMCIICHUHM  IUIOIIAJM  KPHUBOJIMHEWHOM  Tpamenuuu, O
nepemMenieHuu Touku. [loHsTHE omnmpenenéHHOro HMHTerpasa.
['eomeTpuyeckuii ¥ (QU3NYECKUI CMBICI  OMPEIEICHHOTO
unterpana. ®opmyna Hetotona— Jleitbuuna

KombOunupoBanHoe 3anstue

Tema 8.3
Heonpenenennsliii u
ONpeIeICHHBIN HHTETPaIbl

Coneprkanue y4eOHOro MaTepuana

ITonsTue HCOIIPCACIICHHOIO HHTCIrpajia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.4

[Tonsitue 06
ONPENIETICHHOM MHTETpaJie
KakK IJI0Iaau
KPHUBOJIMHENHOMN Tpanenuu

Copepxanuie yaeOHOTO MaTepHana

I'eomeTpuueckuii CMbICT OPEAEIEHHOIO HHTETpalia

KombOununpoBanHoe 3aHsTHe

Tema 8.4.1 NUnrerpansuoe
WCYHCTICHHE

Heonpenenennsiii nHTErpas. HemocpeacTBeHHOE HWHTErpPHPOBAHUE.
Meron 3aMeHBl NEPEMEHHOM. MeETOJ MHTErpUPOBAaHUS II0 YaCTSIM.
OnpeneneHHpld UHTETpall, NOHATUE OINPENEICHHOIO HHTErpajga Kak
npejena uHTerpanbHoi cymmbl. @opmyta Herotona-Jleiibnamia.

l'eomeTprueckuii cMBICT OIpEJeNICHHOTO MHTerpana. [IpubmmkeHHoe
BBIYHMCIICHHE ONPENEIEHHOr0 HHTErpaia: (opMyna npsiMOyTroJbHUKOB.
[MpunoxkeHue wWHTErpana K pemieHHto (Qu3ndeckux 3amad4  u
BBIYMCIICHHE IUIOIIAACH IUIOCKHX (GUryp U OOBEMOB TeJ BpAIICHUS.
Pemenne  mpuknagHeIX  3ajad ¢ [IOMOLIBIO  HHTETpana.
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WnTerpupoBanue ¢byHKUHH. [TpubnmxenHoe BBIUHCJIEHHE
OIIPEICJIEHHOT 0 MHTErpaa o GopmyJie NpsiMOyroJIbHUKOB

Tema 8.5
OnpeneneHHbld UHTETpall
B KHU3HU

Cogepxanue y4eOHOro Marepwajia B T.4. Uil peaau3aluu
cpemHero ooiero oopa3oBaHus:

['eomMeTprUYecKUi CMBICT ompezelieHHoro uHrerpaia. ®opmyna
Hgerorona - JleitOauna.

Pemenre 3amady Ha NPUMEHEHHWE HMHTErpaja JJIs BBIYUCICHHS
(GU3MYECKUX BEIMYHH U TUIOIIA e

HpaKTI/I‘IeCKOG 3aHATUC

Tema 8.6

Pemenue 3aJ1a4.
[lepBoobOpasnas ¢yHKIUY,
ee MpuMEeHEeHNe

Cogepxanue yueOHOro MaTepuana

[TepBoobpaznas byHKIUY. [IpaBuia HaAXO0XKICHUS
nepBoobOpasHbix. Ee npumenenue

KonTponbHas pabora

Paznen 9.
Crenenu U KOpPHHU.
Crenennast pyHKuusA

Tema 9.1
Crenennass QyHKOUs, ee
CBOMCTBA

Cogepxanue yueOHOTo MaTepuana

[TousTue KOpH Nn-oMl CTENEeHU M3 JEHCTBUTEIBHOIO 4YMCIA.

®yuknun y = VX ux cpoiicta u rpadguku. CBoHcTBa KOpHS n-
OM cTeneHn

KombOununpoBanHoe 3ansTHe

Tema 9.2
ITpeoOpa3oBanue
BBIPQXEHHUI ¢ KOPHIMHU n-
OH CTEIeHHU

Coneprkanne y4eOHOro MaTepuana

[TpeoOpa3oBaHue UPPALIMOHANBHBIX BhIPAKEHHH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.3
CBolicTBa CTEIIEHU C
paHI/IOHaJ'H)HI)IM u

Conepxanue yqaeOHOro MaTepraia

[Tonste cremeHU ¢ JHOOBIM pPALMOHAIBHBIM IIOKa3aTeeM.
Crenennble QyHKINHU, UX CBOMCTBA U IrpaduKu

JEHCTBUTEILHBIM KombOunupoBanHoe 3aHsTue
MOKa3aTeIsIMH
Tema 9.4 Copneprxanue yueOHOro MaTepuaa

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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Pemenue

PaBHOCWIIBHOCTD MppaLlMOHAIBHBIX YPAaBHEHHM U HEPABEHCTB.

HUppalMOHAIbHBIX Meronp! ux peuieHus. Pemenne nppanvoHaIbHBIX YPaBHEHUHN U
YpaBHEHUU U HEPABEHCTB | HEPABEHCTB 1
Komb6unupoBanHoe 3ansatue
Tema 9.5 Cogneprkanue ydeOHOro MaTepraia
CreneHu 1 KOpHHU. Ornpenenenne creneHHol GyHKIUU. Mcnonb3oBaHue ee CBONCTB
Crenennast GyHKIUSA IIPU PELICHUN YPABHECHUN U HEPABEHCTB 1
KonTponbnas pabota
Pasznea 10. 16
IlokazaTenbHas
byHkuus
Tema 10.1 Coneprkanue y4eOHOro Marepuana
[TokaszarenbHasd GyHkuus, | CTermeHb C MPOM3BOJBHBIM JICHCTBUTEIBHBIM IOKA3aTEIIEM.
ee CBOICTBa Omnpenenenue moka3zaTelnbHON (YHKIIMH, €€ CBOWCTBA U Ipaduk.
3HAKOMCTBO C TPUMEHEHHEM IIOKa3aTeNbHOW  (YHKIUU.
Pemennie  mokasaTenbHBIX ~ YpaBHEHUH  (PYHKIIMOHAJIBHO- 2
rpadU4ecKuM METOJIOM
KomM6unmnpoBanHoe 3aHsTue
Tema 10.2 Coneprkanue y4eOHOro MaTepuana OK-01, OK-02,
Pemrenue nmokasarenbHeIX | PereHne mnokasaTenbHBIX YpPAaBHEHMH METOJOM YpaBHUBAHMS OK-03, OK-04,
YpPaBHEHUM U HEPABEHCTB roKasarejiei, METOJOM  BBEIACHUS HOBOW  IEPEMEHHOM, OK-05, OK-07
(byHKIMOHATBHO-TpapUUECKUM METOJIOM. Pemenue 2
MOKa3aTeIbHbIX HEPABEHCTB
[IpakTrueckoe 3aHsTHE
Tema 10.3 Coneprkanue y4eOHOro MaTepuana
Cucremsl okasaTenbHbeIX | PemieHue cucreM mokasarelibHbIX ypaBHEHHN
ypaBHEHUN KomOunupoBanHoe 3aHstue 2
Tema 10.4 Coneprkanue y4eOHOT0 MaTeprana
Pemenne 3anau. Pemenne mnoka3aTenpHbIX YpPaBHEHHMM METOJOM YpaBHHBAHUS
[TokazaTenpHas GyHKIIUS MoKasarelied W METOJOM BBEICHHS HOBOW IEPEMEHHOM.
Pemenue nokasarenpbHbIX HEPABEHCTB 2
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KonTtponsHas padora

Tema 10.4.1 Kommnekcuble uncna u JedcTBUA HaJ HUMH. ['eoMerpuueckas 5
OcHOBHBIE CBOHCTBa UHTEPIpETalisi KOMIUICKCHBIX —4Hcel. TpHUroOHOMETpHYecKas |
KOMIIICKCHBIX YHCCIT MmoKaszaTellbHass (OpMBbI 3aIMCH KOMIDICKCHOTO YHCIA, TEPEXOoa OT

OJHOH (opMBI 3amucH B JApyryto. JlelicTBHsS Haj KOMIUIEKCHBIMU

YUcIaMH B TPUTOHOMETPHYECKOW M TIOKazaTelabHOW  (opmax.

JleficTBUS HAJl KOMIUICKCHBIMH YHCIIAMH B Pa3MYHbIX (opmax 3anmucu
Tema 10.4.2 HexkoToprie Pemienne KBaJpaTHBIX ypaBHEHUI c OTpPHULATEIbHBIM 3
NPHUIOKCHUS TCOPHU JMCKPUMUHAHTOM. PelieHne cMemraHHBIX 3aaad. Pemienue 3amad c
KOMIUICKCHBIX 1MCCII KOMILIEKCHBIMU YHCJIaMHU B o0macTtu npodeccuoHaIbHON

JesATeNbHOCTH. [IpuMEeHEeHHe KOMIUIEKCHBIX YHCEN IPH PEIICHUH 3a1a4

B IPpO(heCCHOHANBHOI ISSITETbHOCTH
Paznen 11. Jlorapudmnsi. 22
Jlorapudpmuueckas
byHxkuus
Tema 11.1 Copepxanue yueOHOro MaTepuana
Jlorapudm uucna. Jlorapudm uwncna. JlecaTHyHBIH U HATYypajdbHBIA JOTAPU(PMBI,
JlecaTUUHbBINA U YUCIIO €
HATypanbHbIA gorapumel, | KoMOMHUPOBAaHHOE 3aHATHE 2
YHUCIIO €
Tema 11.2 Copepkanue y4eOHOTO MaTepuaa OK-01, OK-02,
CgoiicTBa JorapupmoB. CsoticTBa norapupmo. Oneparus 1orapudMupoOBaHus. OK-03, OK-04,
Oneparust KomOuHnpoBaHHoe 3aHsATHE 4 OK-05, OK-07,
norapuMUpPOBaHUS K 1.1
Tema 11.3 Coneprxanue yueOHOro MaTepuaia
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA
¢byHKIUS, ee CBOICTBa Komb6unupoBanHoe 3aHsaTue 4
Tema 11.4 Coneprkanue y4eOHOT0 MaTeprana
Perenue [lonatne  norapuMUYECKOrOo  ypaBHEHUS. Onepanus
norapupMuuecKux NOTEHIUPOBaHUS.  TpM  OCHOBHBIX  METOAAa  pEIICHHA
YPaBHEHUH 1 HEPABEHCTB | jorapud)MUYECKHX YpaBHEHMIT: (YHKIMOHAIBHO-TPAQUICCKHIA,

4

MCTO/J NOTCHUHUPOBAHUSA, METOJ BBCIACHHA HOBOM nepeMeHHoﬁ.
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Jlorapudmmueckre HepaBeHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.5 Cogneprkanue ydeOHOro MaTepraia

Cucremsl ANTOpUTM pELIEHUs CHUCTEMbl YypaBHEHHMH. PaBHOCMIBHOCTH

JorapupMHUUECKUX Jorapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB

YPaBHEHUH KomMbunmnpoBanHoe 3aHsTue 2

Tema 11.6 Conepkanre ydeOHOTO MaTepuajia B T.4. IS peau3aluu

Jlorapudmsl B npuposie 1 | cpeiHero oouero oopa3oBaHus:

TEXHHUKE [Ipumenenne norapupma. Jlorapudmudeckas crnmpanb B 4
npupoje. Ee maremarndeckue CBOMCTBA
[IpakTrueckoe 3aHsTHE

Tema 11.7 Copepxanue yueOHOro MaTepuana

Pemenue 3anau. Jlorapudmmueckas GbyHKIHS. Pemenue IIPOCTEMIINX

Jlorapugmsl. jorapu(pMHUUECKUX ypaBHEHHMA 2

Jlorapudmudaeckas KontponbHas pabota

byHKIMS

Paznen 12. 10

MHo:xecTBa. JJIeMeHTbI

Teopuu rpagos

Tema 12.1 Coneprxanue yueOHOro MaTepuaa

MHosxecTBa ITonssTue  MHOxectBa.  IlomMmHoxectBo.  Omnepauunm ¢
MHOKECTBaMHU 2
KomM6unmnpoBanHoe 3aHsTue

Tema 12.2

Omnepanyu ¢ MHOXKecTBaMH | Oriepaniy ¢ MHOXeCTBaMu. PerieHre npuKiIaaHbix 3a1aq 2

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 12.3
I'padbr

CogepxaHue yaeOHOTO MaTepuana

[Tonsitue rpada. CessHbli rpad, nepeBo, LUKI rpad Ha
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INJIOCKOCTH

[IpakTuyeckas padora

Tema 12.4
Pemrenue 3agau.
MmuoxecTBa, I'padbl 1 ux

Copnepxanue yueOHOro MaTrepuana

Omnepauuu ¢ MHOXecTBaMu. OnucaHue peajbHBIX CUTYalMid C
MOMOIIbI0 MHOKECTB. [IpuMenenue rpadoB K penieHuo 3aaa4

IPUMEHEHHE KontponbHnas pabora 2
Pa3nea 13. dnemeHnTbI 26
KOMOUHATOPHKH,
CTATUCTHKHU U TEOPHHU
BepOSATHOCTEM
Tema 13.1 Cogepxanue yueOHOTro MaTepuaa
OcHOBHbIE TIOHATHUS [lepecTaHoBKH, pa3MeIICHUs, COUCTAHMS.
KOMOWHATOPHUKH 2
Komb6unmnpoBanHoe 3ansTuHE.
Tema 13.2 Coneprkanue y4eOHOro MaTepuana
CoObbITHE, BEpOSITHOCTh CoBMecTHBIE U HECOBMECTHBbIE cOObITHS. Teopembl o
coObITug. CloxxeHue u BEPOATHOCTH CYMMBI COOBITUH. YCIOBHas BEpPOSITHOCTb. OK-01, OK-02,
YMHOXEHHE BEPOATHOCTEW | 3aBHCHMBIE U HE3aBHCHUMBIE COOBITUS. TeopeMbl O BEPOSTHOCTH OK-03, OK-04,
MIPOU3BEICHUS] COOBITU. 2 OK-05, OK-07,
KombOununpoBanHoe 3ansTHe K 1.1
Tema 13.3 Copnepxanue y4yeOHOro marepuajga B T.4. Uil peaau3aluu
BepositHOoCTh B cpemHero o0miero oopa3oBaHus:
npodeCcCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. 9
3ajjauax CraTtuctuyeckoe orpeesieHe BEPOSITHOCTH. Onenka
BEPOSTHOCTH COOBITUS
[IpakTHueckoe 3aHATHE
Tema 13.4 Coneprkanne y4eOHOT0 MaTeprana
JIMcKpeTHas cirydaitHas Bugsl  cnywaiiHbix  BenmumumH.  OmnpeneneHue  AUCKPETHOM
BEJIMYMHA, 3aKOH €€ CllyualfHOW BeNWYHMHBI. 3aKOH paclpelesieHUus] JUCKPETHOM
pacripesieieHus ciyyaitHOi Benn4MHbl. Ee 4nciaoBble XapaKTepUCTHKH 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 13.5
3amaun  MaTeMaTUYECKOU
CTATUCTUKH

Copepxanne yaeOHOTO MaTepuana

Bapuanvonnsiii  pax.  IloauroH d4actor M rHCTOrpaMma.
CraTucTHYecKHe XapaKTePUCTUKU PsAia HAOII0JaeMbIX JaHHBIX

KOM6I/IHI/Ip0BaHHOC 3aHATUC

2

Tema 13.5.1 BeposTHOCTD. Tpuronomerprudeckas u mokazaresbHas (pOpPMBI 3aITUCH KOMIUIEKCHOTO 5
Teopemsl CIIOKEHUS 1 4Hcia, mepexo OT OJHOH (opMbl 3amucu B Apyryto. [leiicTBust Hax
YMHOXCHHSI BEPOATHOCTEH KOMILIEKCHBIMU 4YHCJIAMU B TPUTOHOMETPUYECKOM M IIOKA3aTENIbHOU

dbopmax. Pemenne mpocTeHmux 3a1a4 TCOPUHA BEPOSTHOCTEH.
Tema 13.5.2 Cnyuaiinas Crnyuaiinass BenuuuHa. JluCKpeTHas u HeNpepbIBHAs CiydalfHbIe 5
BEJIMYMHA, €€ QYHKIMSA BEJIMYUHBL. 3aKOH pAcIpenelIeHns TUCKPETHON CIIy4yallHON BEITWYHHBI.
pacipCac/ICHUA. Marematuyeckoe OXUOAHUE AUCKPETHOM CIy4allHOW BEITWYUHBL
Maremarideckoe OKHIAHHE | Jlycriepcust cllyqaiiHOl BeamauHbl. CpeHee KBagPaTHIHOE CIIyYailHOi
CTy4aHHON BENUUUHD! THCEN | penyapppl. PelneHne IPOCTEHIINX 3211 MATEMATHIECKOH CTATHCTHKHI
Tema 13.6 Copepxanue y4yeOHOro marepuaja B T.4. Uil peaau3aluu
CocraBiienne TabaUI] U | cpeAHEro 001Iero oopa3oBaHuUs:
JarpaMM Ha MPAaKTHUKE [lepBuunas oOpaboTKa CTATHCTUYECKUX NaHHBIX. [ paduueckoe 4

UX InpencrasieHue. HaxoxxaeHwe cpeaHux XapakTEpUCTHK,

Ha0JII0/1a€MBIX JAHHBIX

[IpakTrueckoe 3aHsTHE
Tema 13.7 Coneprkanue y4eOHOro MaTepuana
Pemenue 3a71a4. | DneMeHThl KoMOMHATOpHKU. CoObITHE, BEPOSTHOCTH COOBITHSL.
DNeMEeHThI CroxeHue 1 yMHOKEHUE BEPOSITHOCTEN
KOMOMHATOPHKH, KonTponbnas pabota 2
CTATUCTUKA U  TEOpUHU
BEPOATHOCTEMN
Pa3nen 14. YpaBHenus u 26 OK-01, OK-02,
HEPaBEHCTBA OK-03, OK-04,
Tema 14.1 Copepxanue yaeOHOT0O MaTepuana OK-05. OK-06
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTD ypaBHEHHMM U HEpaBeHCTB. OrmpeaeneHus. OK-07, K 1 1’
yYpaBHEHUN M HepaBeHCTB. | OCHOBHBIE TEOPEMBI PABHOCUIIBHBIX MEPEXOAaX B YPABHEHUSAX U ’ '
OOmue MeToabl pelieHust | HepaBeHcTBax. OOIKME METOBI PEIICHHUs ypPaBHEHHIA: MEPEX0/T 4
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OT paBeHCTBa (YHKUMH K PABEHCTBY AapryMEHTOB Ui
MOHOTOHHBIX (YHKIUH, METOJX pa3iokKEeHUs Ha MHOXKHUTEIH,
METOJ BBEACHUS HOBOW TEPEMEHHOW, (PYHKIMOHAIBHO-
rpadu4ecKuii MeTox

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 14.2 Cogneprkanue ydeOHOro Marepraia
I'padpuueckuit MeToJ | O01mure MEeTo[bl pEelIeHHs] HEPAaBEHCTB: IEPEXO0]l OT CPaBHEHMS
peLieHus YPaBHEHHMH, | 3HAUeHUN (DYHKIMI K CpPaBHEHUIO 3HAUYEHUH apryMeHTOB IS
HEPABEHCTB MOHOTOHHBIX (DYHKIIMH, METOJ WHTEPBAIOB, (YHKIMOHAIHHO-
rpaduueckuii meton. ['paduyueckuii MeTo pelIeHus ypaBHEHUH
Y HEPaBEHCTB
KombOunnpoBanHoe 3aHsATHE
Tema 14.3 Cogepxanue yueOHOro MaTepuana

VYpaBHEHHs U HEPABEHCTBA

Omnpenenenne Moayns. PackpbiTue MOIyisi MO OIpENEIeHHUIO.

C MOAYJIEM [Ipocreiimme  ypaBHEHMST M HEPAaBEHCTBA C  MOJIYJIEM.
[IpumeHeHne paBHOCUIIBHBIX [IEPEXO/I0B B OIPEIEICHHbBIX TUIIAX
YPaBHEHUH U HEPABEHCTB C MOJYJIEM
KomOuHnpoBaHHoe 3aHsATHE

Tema 14.4 Coneprxanue yueOHOro MaTepuaia

VYpaBHEHHs U HEPABEHCTBA
C mapamMeTpaMu

3HakoMcTBO C mapamerpoMm. Ilpocreiiiine ypaBHEHUs U
HEPABEHCTBA C IIaPaMETPOM

KombOunnpoBanHoe 3ansTHe

Tewma 14.5

CocraBineHne U peuicHHE
npodecCHOHANBHBIX 3a/1au
C IOMOIIBIO YPaBHEHUN

Conepkanue y4eOHOrO MaTepuayia B T.4. JUIS peallu3alliu
cpeaHero o0mero oopa3oBaHus:

Perienne TeKCTOBBIX 3ada4 HpO(I)eCCI/IOHaJ'IBHOFO COJACPpIKaHUA

[IpakTueckue 3aHATHS

Tema 14.6
Pemenue 3a7a4.
YpaBHEHUS U HEPABEHCTBA

Conepxxanue yuaeOHOro MaTepHraia

OOmme MeTojabl  pelleHUs  ypaBHEHUH. YpaBHEHHS W
HEPABEHCTBA C MOJYJIEM U C ITapaMeTpaMu

[IpakTHueckoe 3aHsATHE
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IIpome:xyTounasi arrecTanus (JK3aMeH) 4
Koncynbranumn 16
Bcero: | 286
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3. YCJIOBUS PEAJIN3AIIMU TPOTPAMMBI UHTETPUPOBAHHOM TUCITATIINHBI

3.1. TpeGoBaHUsI K MUHMMAJBLHOMY MaTePUATbHO-TEXHUYECKOMY 00ecTedeHuIo
Jns peanuzauuu MporpamMMbl JUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOMINE CIEHUaTbHbIE
MOMEIIEHUs: yueOHbIN KaOHeT «MaTeMaTuKm.
Kabuner «MaTeMaTHK», OCHAIIICH B COOTBETCTBHH C I1. 6.1.2.1 00pazoBarenbHON MPOTrpaMMBbl
no crienranbHocTh 15.02.16 TexHomorus MaMHOCTPOEHUS.

3.2. UnopmannonHoe odecnevyenne 00y4eHust
1. st peanu3anuu mporpaMMbl OMOTHOTEYHBIN (OHT 00pa30BaTEIbHON OpraHU3aIl[uid UMEET

MeYaTHBIC W/WJIH DJIEKTPOHHBIE 00pa30BaTelIbHBIE U HH(DOPMAIIMOHHBIC PECYPCHI, PEKOMEHIOBAaHHBIC
JUIS1 MCTIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOIECCe, HE CTapIle ISTH JIET C MOMEHTA U3/1aHusl.

Jlureparypa:
Ne HanmenoBanue ABTOD (BI) N3parenscTBO, TOI
/i W3/IaHUS

ON 1 | Maremaruka: yueOHUK IS bammakos M. U. M.: M3narenbCkuid LEHTP
YUPEKICHUN HAYAJIBHOTO U CPEHETO «Axagemusy, 2021
poeCCHOHAIBHOTO 00pa30BaHUs

OU 2 | Maremaruka. COOpHHUK 3a7a4 bammakos M. . M.: U3narenbCckuii LIEHTP
poQUIHHON HANPABIEHHOCTH: «Axanemus», 2021

yueOHOoe mocodue Il yupexkaeHun
HAYaJILHOTO W CPETHETO
poeCCHOHAIBHOTO 00pa30BaHMS

OU 3 | MaremaTuka: yueOHUK - 4-€ U3]1 I'puropres B.I1. M., OULL «Akagemus»,
2020

JonoanurenbHbie ncrounuku (JAN):

Ne HanmenoBanue

n/n

JIN | Beepoccuiickue wuHTepHeT-onmummmanel. - URL:  https://online-olympiad.ru/ (mara
1 obpamienusi: 12.07.2021). - TekcT: 2JI€KTPOHHBIH.

JAW | Enunaas komneknms 1M@poBBIX  oOpaszoBarenbHBIX pecypcoB. - URL:  http://school-
2 collection.edu.ru / (nara oopamenus: 08.07.2021). - TekcT: 3IEKTPOHHBII.

JN | Uadopmanmonnas cucrema «EanHOe OKHO IOCTyma K 0Opa3oBaTelbHBIM pecypcamy. -
3 URL: http://window.edu.ru / (nara oopamenus: 02.07.2021). - TekcT: 37€KTPOHHBIIA.

JIN | Hayunas osnektponnas Oubiamoreka (HDB). - URL: http://www.elibrary.ru (mara
4 oOpatenusi: 12.07.2021). - TekcT: 37€KTPOHHBI.

JN | OrkpeiTeiii koutek. Matematuka. - URL: https://mathematics.ru/ (mara oOparieHus:
5 08.06.2021). - TekcT: IeKTPOHHBIH.

HNurepuer-pecypcest (U-P)

1. [ToBropum maremaruky. - URL: http://www.mathteachers.narod.ru/ (mara oOpamenus:
12.07.2021). - TekcT: 371€KTPOHHBIA.

2. CnpaBoyHUK o MaTeMaTHhKe JUTSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2021). - Tekcrt:
JJIEKTPOHHBIN.
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https://www.resolventa.ru/demo/demomath.htm

3. Cpenusisi mMaremaTwueckas wuHTepHeT Imkoma. - URL: http://www.bymath.net / (nara
obpamenust: 12.07.2021). - TekcT: 3MeKTPOHHBIH.

4. ®enepanbublii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru / (mara
obpamienust: 02.07.2021). - TekcT: 3eKTPOHHBIH.
o. @enepanbHblii  1eHTp  HH(OpMAIMOHHO-0Opa3oBaTeNbHBIX  pecypcoB. -  URL:

http://fcior.edu.ru / (mata obpamenus: 01.07.2021). - TeKCT: 2IEKTPOHHBII.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI UHTET PUPOBAHHO
JTACIATITAHBI

KoHTpo/Ib 1 OlleHKA PEe3yIbTaTOB OCBOCHHUSI 00pa30BaTEIbHOMN AUCIUILIMHBI PACKPHIBAIOTCS
yepe3  JAUCHUIUIMHApHBIE  pPe3yNbTaThl, HANpaBlieHHbIE Ha  (OpMUpOBaHHE OOMMX H
npo¢ecCHOHATIbHBIX KOMIIETEHIUH 10 pa3/ienaM U TeMaM CO/ep)KaHus yueOHOro Marepuaa.

Oob6mas/mpodec Pe3ysabTaTrnl 00yyeHus @®opMbI U METOAbI
CHOHAJIbHAS KOHTPOJISA M OLleHKH
KOMIIeTeHIUs pe3yJabTaToB
o0yueHust

Ilepeuens 3nanuit, yceausaemvix 6 pamkax
UHMEeZPUPOBAHHOU OUCUUNTUHDL '

OK 01. Bri6upaTh criocoOsI pereHus 3aaay TectupoBanue
npodeccnoHaNbHOMI e TEIbHOCTH VYcTHbI onpoc
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM MareMaTHYeCcKuii
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITeIIbHAS
pabora
[IpencraBnenue
pe3ynabTaToOB
MPAKTUYECKHUX paboT
3ammra TBOPYECKUX
pabor

3ammra
WHIUBUTYJIbHBIX
MIPOEKTOB
KonTponbhas padota
Brimosninenue
AK3aMEHalMOHHBIX
3aJaHuN

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEJICTBA TIOUCKA, TectupoBanue
JesTEIbHOCTH aHaJIM3a U UHTEpIpETalni UHPOPMaLIUH, U YcTHBIM onpoc
WH(GOPMAIIMOHHBIE TEXHOJIOTUH IS BBITIOTHEHUS MareMaTHuecKuil
3aJa4 NpoQecCuoHaNbHOM JTUKTAHT

NunuBunyansHas
CaMOCTOSITENIbHAS
pabota
IIpencrasnenue
pE3yJIbTaTOB
MPAKTUYECKUX paboT
3anmTa TBOPYECKUX
pabor

3amnmra
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WHIUBUIYaIbHBIX
MIPOEKTOB
KonrponsHas padora
Bremonnenue
9K3aMEHaIlMOHHBIX
3aJaHuN

OK 03.

[TnaHupoBaTh U peaar30BbIBATH COOCTBEHHOE
npodecCHOHATbHOE U INYHOCTHOE PAa3BUTHE,
NPEANPUHUMATEILCKYIO AEATSILHOCTD B
npodeccnoHanbHOM chepe, UCIIOTB30BaTh 3HAHUS
10 UHAHCOBOM IPAMOTHOCTHU B PA3IMYHBIX
JKN3HCHHBIX CUTYyalluAgX

TectupoBanue
VYerHbli onpoc
MarteMaTH4eCKU
JMKTAHT
NunuBunyanbHas
CaMOCTOSATCIbLHAS
pabora
[IpencraBnenue
pe3ynbTaToB
MPaKTHYECKUX PadoT
3aiuTa TBOPUYECKUX
pabor

3amuTa
WHIUBUTyJIbHBIX
MIPOCKTOB

OK 04.

D¢ddexTuBHO B3aUMOIEHCTBOBATH U Pa0OTATh B
KOJUICKTHBE U KOMaHJIC

TectupoBanue
YcTHbIM onpoc
MaremaTnueckui
JTUKTaHT
NunnBunyansHas
CaMOCTOSITENIbHAS
pabota
IIpencrasnenue
pe3ynbTaToOB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKHUX
pabort

3amura
WHUBUTYJIbHBIX
IIPOEKTOB
KonTponbnas pabota
Brinosninenue
9K3aMEHALMOHHBIX
3aJaHui

OK 05

OcCy1ecTBIATh YCTHYIO U MIACBMEHHYIO
KOMMYHI/IKaHI/IIO Ha I‘OCYJIapCTBeHHOM SA3BIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOCHHOCTEH
COIIUAJIBHOTO " Ky.]'H)TypHOl"O KOHTCKCTAa

TectupoBanue
YcTHBII onpoc
Maremarnueckuit
JUKTaHT
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NunuBunyanbHas
CaMOCTOSATCIbLHAS
pabota
IIpencrasnenue
pe3yIbTaTOB
MPaKTUYECKUX padoT
3ammTa TBOPYECKUX
pabor

3amuTa
WHIMBUTYaTbHBIX
MIPOEKTOB
Konrponsnas padora
Brimonaenue
9K3aMEHaIlMOHHBIX
3alaHUN

OK 06.

[IposBIATH IpaXk1aHCKO-TATPUOTUUYECKYIO
MO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HA OCHOBE TPAIUIIMOHHBIX
00IIIeYeIIOBEUECKUX LIEHHOCTEH, B TOM YHCJIC C
Y4E€TOM FrapMOHM3AIMN MEXKHAIIMOHATBHBIX U
MEXPEJIMTHO3HBIX OTHOIICHUH, MPUMEHSITh
CTaHJapThl aHTUKOPPYIIIUOHHOTO TTOBEICHUS

TectupoBanue
VYerHbli onpoc
MareMaTu4eCKuit
JIMKTAHT
NunuBunyanbHas
CcaMOCTOATEIbHAs
pabora
[IpencraBnenue
pe3yiabTaToOB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabor

3ammuTa
MHJIUBUTyaJIbHBIX
MIPOEKTOB
KonTponbnas pabota
Brinonnenue
SK3aMCHAIIMOHHBIX
3aJlaHui

OK 07.

CopelicTBOBaTh COXPAHEHUIO OKPYXKaroIIen
Cpelbl, pecypcocOepeKeHHI0, TPUMEHSITh 3HAHUS
00 U3MEHEHUH KIMMaTa, IPUHLHUIIBI OepeKIUBOTO
MPOU3BOJICTBA, 3 (HEKTUBHO JACHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIUSIX

TectupoBanue
VYerHbli onpoc
MaremaTnueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOATENbHAs
pabora
[IpencraBnenue
pe3ynbTaTOB
MPAKTUYECKUX paboT
3ammra TBOPYECKUX
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pabort

3ammura
WHIMBUTYaTbHBIX
MIPOEKTOB
Kontposbhas padota
Brimonaenue
9K3aMEHaIlMOHHBIX
3aJaHuN

Ilepeuenv ymenuii, oceaugaemvix 6 pamMKax
UHMEeZPUPOBAHHOU OUCHUNTUHDL

K 1.1

Hcnonb30BaTh KOHCTPYKTOPCKYIO U
TEXHOJIOTUYECKYIO IOKYMEHTALIUIO [TPU
pa3paboTKe TEXHOJIOIMYECKUX IPOLIECCOB
M3rOTOBJICHUS IeTajel MallluH.

TectupoBanue
VYcrHblii onpoc
MareMaTudeCcKui
JUKTaHT
NunuBunyanbHas
CaMOCTOSATCIbLHAS
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3anmTa TBOPYECKUX
pabor

3ammura
MHUBUTyaJIbHBIX
MIPOEKTOB
KonrponsHas pabora
Brimonmaenue
SK3aMEHAIIMOHHEIX
3aJaHui
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